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S E K 1 ^i—Hf aStJ J: 3t{iM K K 3 t' 
im^mS^miTyfih-i^^^K SAPKi,L<(±J 

[mm4] mmmm^ (tnf) t^jc^rfnesE 
mm. 

[ lt*3S8 ] lEJiJS-f - 1 COT 5 y KK^iJ 1 1 JiLhOT 5 
[ft^JS 1 0 3 iE5iJ#^ 1 iOT S y^iJ?iJ*>^>=5r'9 , r 

yijia^iitc: i j-:Lh<or s mmm^m^i^m/^ t^t 

[B^JII 1 3 K7 0 9R&Wr^, WSC^l 0 

[lt*3l 1 4 3 1 0 * itJi 1 1 \,z^<nsyn^ 
[ it*Jl 1 5 3 H«« 1 2 i feJi 1 3 ^^iatt<0^g2i^?lJ 

[ifi«:ii 1 6 3 mim. 1 4 ^ce®<o^g»i^^JS"i■^-c^ 

!> , If ^ 1 5 * ;t {i 1 6 \iz%m.<r>^9 



[f»*3ai 83 mM \ 5-1 7«ov^-ftt*>-Jitciei5 

[is«3Bi 9 3 mm, m^mm. cosm, 
5 yi'm±^ms&. V y^mm. tmmm^. n i h/ 
3T3,«. cHowfla, jsi?fii^ffl)}a, nxvmmmm 

[1**^2 0 3 f**iB 1 8 tfzii 1 9{2iei8<oig±iffljia 
tii)^m^zim.<7)^y''^i:^Mtfzit^tit><^^mM^ 

[if5KJi2 1 3 msmi'^9(/)u-rti:f}'-mizim(7)9 
so. 

[|S^2 2 3 1 2 1 3Cia««0JS«iB?lJ 

m^m 1 2 ^^li 1 3 tcia«coig«iE9!i«o«ffl. 

[if5l<:52 5 3 E5iJ#^lc06 5 4~6 6 9#OTSy 
[it^2 6 3 E??y#^l<506 5 4~6 6 9#60T$y 

[ft 2 7 3 m^m 2 5ttiii2 6 izim<r>^y^ f 

[|f^2 8 3 ^^U^'n— ^/um^TfcS. if^2 7 
[|f*^2 9 3 »*IR2 7 ttzii2 8{Ztmcr)m^t'^ 
[iBf*iS3 0 3 f9*JS2 7 i^trJi 2 8(clB®<7)in:*k# 

Mwtcsjc-ri. . it^ii 1 -9 <7)v ^i^ij^mz9m<^ 

[000 13 

[0002 3 mmm 

Mitogen-activated protein (MAP) tftiS 

pdf-j-_^f (MAPK ) . MAPK^r^—- k' (MAPK 
K) tiit/^MAPKK^if-^— fe' (MAPKKK) ^r^tf 
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ill) (T. Sturgill &; J. Wu. Biochim. Biophys. Acta. 

1092, 350 (1991); E. Nishida &; Y. Gotoh, Trends 
Biochem. Sci., 18, 128 (1993) ;B. Errede &; D. Levi 
n, Curr. Opin. Cell Biol., 5 , 254 (1993); C. Mars 
hall. Curr. Opin. Genet. Dev.. 4. 82 (1994)) . M 
A P K K K{iM A P K K ^ y >K-fk U CliXt^i 0 M A P 
KK*J^g1t<t;L, vStt-ftSMAPKK<iMAPK$: >) V 
mtLZtHzJ: 0 MA P KsJ/iiStt-fL-ri. . 'iSmt^iitz 

^izizi'^xm^(r>mm=F^^imm^tii> (t. sturg 

ill &: J. Wu, Biochim. Biophys. Acta. 1092, 350 (19 
91); E. Nishida &; Y. Gotoh, Trends Biochem. Sci., 

18, 128 (1993) ; B. Errede &; D. Levin, Qirr. Opi 
n. Cell Biol.. 5, 254 (1993); C. Marshall. Curr. 
Opin. Genet. Dev., 4 , 82 (1994)) , 

[0003] MA P Ki^:/-?-;HEaSSKtwre-r-i.*nE«0 

2 a®,£7)M A P K K K - M A P K K - M A 

-yfz (.R. Davis, Trends Biochem. Sci., 19. 470 (199 

4) ; A. Waskiewicz &; J. Cooper, Curr. Opin. CellBi 
ol., 7, 798 (1995); J. Kyriakis &; J. Avruch, J. B 
iol. Chem., 265, 17355 (1990); B. Derijard et a 
1., Cell. 76. 1025 (1994): M. Yan et al. .Nature, 
372 . 798 (1994); K. Yaiiaguchi et al., Science 27 

0, 2008 (1995); J. Kyriakis et al.. Nature, 369, 15 
6 (1994); I. Sanchez et al.. Nature, 372, 794 (19 
94); B. Derijard et al.. Science, 267, 682 (199 

5) ; S. ^fatsuda et al., J. Biol. Chem., 270, 12781 
(1995)) . ZtLi^cr,2fmcom^li^fl^tl. Raf 

-MAPKK-MAPKg»tjii;^MEKK-SEK 1 

(^;t{i:MKK4 ) -SAPK (i^'trJiJNK) igKJ: 

[0 0 04] MKK3/MAPKK6 (iitilMKK 
6 ; MKK3tCfiiftTigi^<5D^'WN-^'®) I3j:l/p3 8 

PKcoSPgCCfflS-r-l.^y>N°^«='fr>— tfT'SiO, ^tl 

*a4>ilTV>|) (R. Davis, Trends Biochem. Sci., 19,4 
70 (1994); A. Waskiewicz &; J. Cooper, Curr. Opin. 
Cell Biol., 7, 798 (1995); J. Han et al.. J. Bio 

1. Oiem. , 271, 2886 (19%); J. Raingeaud etal., M 
ol. Cell. Biol.. 16. 1247 (1996) ; T. Moriguchi et 

al., J. Biol. Chem, 271. 13675 (1996) ) „ 
[0005] *i£c7)«flt i 0 . S A P KmiZ/t fzl,± 
p38 MAP^i—^CO>^^i')l'^y(fXir~-pi,i^ 

—^l,zmil^LX\,^^Zti}<^m^tlX\>^^ (Z. Xia et 
al.. Science. 270, 1326 (1995); Y.-R. Chen et a 
1.. J. Biol. Chem., 271, 631 (19%); N. Johnson e 



tal., J. Biol. Chem.. 271, 3229 (1996); M. Verhe 
ij et al., Nature 380.75 (1996)) . ClClT', T^h 

-A;::tizDNAi)m)^it$tinmmx'mt^itLtzD 
NA*«a-?«ftcii^T#-&. tt:^ TTtth-iyxii. a 

v(nimk'nm:^'f. ee^&^js, h i vm^. "m. 

. HSiE^Vo 1 . 1 3 ( 1 995). 
[00 06 1 -:^, MJS^JEHf (TNF) -a{4, 3S 

Sjfi. ci\,h(Dmm&T-^v-i^xmm'm^z);.-yxs 

A P K i/^'-^/Ksa^^A^'vStt-fb^ii-S h ii^Tn^tLtz 
(J. Kyriakis et al . , Nature372, 794 (1994); J. R 
aingeaud et al., J. Biol. Chem.. 270, 7420 (199 
5)) . 

[00 07] t*^t^r*«^. MKK3-P 3 aumtiX 

l/'S E K 1 - S A P K^<7)±giE^7)MA P K K K(CffiS 

{4, :$^^mm(>ti^^hmomm$ttx\^^j:\^. 

[00081 

l^m<7)Wm] *^HJ^4.{4. SEKl-SAP 

K v-i/-^;HE^^Jf *^ 0 ■r-^< M K K 3 - P 3 8 v-i/ 

m^<7)mmify^-^^^w (ask i ) ^m^vtc, * 

-fLSii;^ A SK 1 EK 1 - S AP Kfc il/MKK 3 
- P 3 8 i^^^i-fl^m:^X^- K LXmm<r>T:i<: h 

- iy^xmkizm^i-^ zt^M^niLfz. * ^ , :^^mm 

^,{4. ASK lC7)b'5^>'h;f;{?7^^y^a**^TNF 

tz> ^wmtt^i>^i>^^i,zm^<i>ff^xhh. 
[ooo9]f^oT, ^W'm. T^v-'^xwm^y 

x/T:t^h~i^:^mm^ y^-<i:^Mt^mmzK]i^i't^tm 

[00 10] ^LT, ^^mmizx^Tyt^h-yxmmif' 
yj^i^ma. ro'r^ y^-)—i^fmmmi^L. ii^r> 

mt^imth9yf^^'^^ft\t^pwm^. xhh. 

[00 11] 



(4) 



10-93 



[0 0 12] tfz. *l|HBtc:i5V^T. r7-$y®j t 

2 0«<Da-T5yi§3t*W=RS^$ilSC:i:(±'5r<. ^ 

=Sr/3-. r-ifziiS-TSiymtLXii. ^-Ty- 

y. r-Ts.ymmfi^^'m^ji'-i'yt/^mfi^ti. t 

fz^i?y^'<^m^1^^'th i><7:>m\-<r)T^ymhh\>^ 
ii4mf:^coT<ymttxii. 3, 4-i-'i^Y\^^i^y 

Ui^^-, 1, 2. 3, 4-rh5vW ^'o^y=>ey'J>' 
- 3 -Afi-r^ym$>?>^Mi-^^-f-ymmijimif(i>ti 

[0013] ^>'>N-^'^S«J<^^Mg5<a{i. 

imcoT^ymmm (-^c^«ia) , sjasiii-rsy 
S(7)f4M, iiXv^mm^titzm)Tiymmm 

7 0 9Rj{i. 7 0 9#l<7)T5yl!JS«T«>§K (Ly 
s : V=Jy) *«R (Arg : T/]^^-y) XmM^tltiT 

[0014] *flB«B«tfcV>T r^' wn-^'Wj 

[00 15] T:Kh-y.X^%:j>WN°^g 

ydr^—fe'W^EMJ^Sr^L, *»oS E K 1 fe'^gft 
J:t//^y>:{4M K K 3 ^i—^iSit^nM-ti> 9 Wn" 

[00 16] T^^v-i^xmrn-^yt^'^^'^M^ ruT'-f 

y^i-—^^mmmmi^-t& i ti±^ mmmitm 

m<r)^f\rizt3\^XfmVfi:^^iz. -fe 0 y/xv:^~y 

■ TX37-^ y^i'—\zmMm.mcr>^^mmhti^zb 

2rV^3« TuT^V-i^xmrn^y^-^^mt. SEKl=3r^ 
--taiiisit^"/* jttiMK K 3^:^-^fvStt2::n:Jtt- 
■5. *^Wct5(,^T. r SEK l=5f:^— fc'vSttfcirX/ 



mms. Aiii:ifetnm<r>^i.zi5\^xmiL 

fzm-^iZ^ S E K 1 =Sr:^— irSttfc J;t//t fdiM K K 

[00171 ^^BHtCil.rJ' W^•^'S^4. Td^h-i^X 

APKt;L<{i:JNKfcJ:y'/S;t{4p38 (7)vi§1S 
JitCj;-5T^^§n.2.i><?)-Cfc-i.. HUfESEKl^-^- 
-t'vSttfc J: y'/il fzliMK K 3 =^r-h— fe'igffi/CJivStt 
(4, )ftflS»5EH^ (TNF) izX-yXnMti,. 
T. M5SS5EH^ i: LT{4. TNF«3&»W^>n 

[0018] V . r ^<7)ff » 

at, feJ:l^/*;t{4:J'>VN-^«iO;&;W:t?^i^;P5|?« (C 

^) (D;^;V'7ii^i^fvmttii±^r^ym<r)mm(D;t/}\^ 

t^^'^j[,m<r)-^i,L<li^m. *5j:t>Vifv:{4. i^y 

y'<i'm<7)^T<ymcommcoTs.ymi5Xv':fj)U:iii^i^ 

vmm) cr,-mi>L<ii±mti^. mm^j:m(r>mmmizx 
^xmm^^iffzhco^'^^o . mm^m<r>mmmizxi> 
mmit. mtit, i!^y^^'^mmz:^i^i,'s^cr>B. 
m. ^'\t^i^u'izm.tmmt(^\Pi±.. hi>\>mmiie^ 
mmm^mi^Lx'niytih, 
[0019] ^y^-<i^mcr>^^b LT{4. Mi^miz 

{4. ( 1 ) :J'y>'N-^«07'Sy*« (N5|wQ) <7)T^y 

mtfzii^r^ym(r>mm(Driym<7)-ui^L<i±^ 

^iiStM*^«4iStt-CS)oTt>J:<.->) (fiaj;c{f, 
>';?DA,dE.v';t^ft, '<L>'v=yl^) . S^i7^c{4^^Smc?) 

) , ^U^ymumM p--ha 
—Jl^JdJl^jf^-Jl-m. i^i^)=i^^>'Jl^T^y:^Jl'Ji(-)l' 

m) mizx-^xmrn^iifzhi^. m/iz (2 ) ^y^^^ 

{4#r5yS!OfflKi<0;&;P;K^i';L««0-g|5t L<{4^ 

mi)\ j^x7-)mcoimi^ifx\^^i,<^ (mm. 

^i^;!^, 7i— yl^. ^yi^ju. t-y'^/U. 4-h°r3i; 
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e;PT5h') ^m^LX\^th(^. (3) rJ'WN' 

[0020] ^%mf<z^^'i>yj^'^^(r>mk. Lx^i. e 

L. *»OSEK t'vgttioJ;t^/^fciSMKK3 

.IitCl"»'3'f'ttlIl(addition). if A (insertion) . WMis 
ubstitution), 45 J;l>':X:*(deletion) iE5^J#-^l 

■t'vSttMmcSE K 1 fe'vStttJ il/ViJttiMK 

K3df:»— lfv&tt2::;tJi-t&tt«$-«=3:*»^<'> (not da 

mage) i 3^i>C0S-V'»'3 . 

[002 1 ] ^l&BJlciS^J'yyt^^ti^ SEKl=5ri- 
i:60tt«^*-r"S« SEK lfcJ:U'MKK3 

[0022] ■^mmi.ziitni. mm^- KonymsL 
1 cor s ymLMz i j^Lhcor 5 ymLmnm 

[0023] icO^' TO'T'f >'^:^— «rM 
^vg14M«^^L . S E K 1 fe'^gttfc J: t>V 

o-f^ ^=^:h— lfai4S:«'5: aid tceJC^-T ZtizX 

-^Xni^ixh. 

[00 24] iKT^^-^y^^^mt. fMBUMWcfct^ 
TS^S as J: O t^T N F - a C J: T ?l jSC: $fl.S.T 

A s K 1 im^-th&^ML<^mRi,zm\.^h:i t 

[002 5] ^<^ii0^j:mm<r>mbLX\t. K7 0 9R 

[0026] js^sa^ 



[0027] misai^r 5 ymi3WH-ti^tiJx\i. ^ 

AMm<^^tfzi±^mzmi.. m-<^r^ymi^- 
vi-tmnx'h-oxmmmimzi) ^ n k d n Amm 
bLx^^?>mmi>ms^-thh(7)b'r^. mizzco^ 

[0028] i^isaie^iJti. 

TtJrvv DNAcr>mmm:mn:^mbLxii. $(k&i^ 

9 'J /i{4 c D N A 9-^ r 9 U A^ita^I 

n<7)mmimiz LximLtzm'^KcDNArx^-nm 
\.^xx'!'o--yi^^nd:fjm. mifimf^fih. 
[0029] *^BHt: i ^ ^ 3- Y-r^um 
wmtLxii. mm. mm^2\.ztm^ixhDnA 
m\(r>2 6 8~4 3 9 2mcnism (:f-ryo-^'4 y 

[0030] ^9i^-iiXzmnmm^tLtim^m 
^^mzx tiif. mticr):^^Miz i ^m^mm^ . s± 

Lr«±, MBP (v;H — xm-^:S^y^^ 
^W) . GST (^^;W^'^:tVSh5y;^7x7- 
•(f) , HA e^V^/Pf-^y) , Hi s (^^^hXi- 

[00 3 1 ] LTii. r^XS H'<.:J'^'- 

(«»j;cif . M^D3. wm. m±mmmmfmx<m 

^^tVX^y-y—. YilY^'^-y—. ^i^i^—T'^^lV 
[00321 :*:^BJtcJ:S'<^^-{4. dit^Hl^tc^S 

t:mKt?>t:if)(r)l&m^'7-:^-m^'^^T\^X t J: 
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[0033] :$^^mi>zx h^i^ i^-mm(D^mtiXx/-)j 

m. mm. mam. m/^zcosmm mti^. co 
sTifflna), ^y^^m±Mmm (mx-ii. mvil 
u) . vy^-m. mmmm. cHOiNBJia. mm^m 

[0034] iMm^mmm^tifzm^mM^m^^mm 
T-tgei L , ^cr,mm^^^(i>^^miz xh9 
hztifix^h. m.-yx. :^^mmf\<r>m^zj:tLiiL. * 
wmzxt:!^yy^i^'s<7m^mi)imm^tii>. mmm 

iz-oK^xco^tLb^mmzmux'h'^x *s 

[0035] mmmm^ii^mmtmtii^'y&m^f^ 
c^ifymm mu£. aju^iNHJia. miti/s:^ymm. m 
ifymm, :^^my!fymm. 9myffymm, =f-n^'ym 
na. ^^y-^ifflsa. mmmmsm) xh^t^n^ 

2^:^BJtJ:S:5'>'^^°^W*^t h^^tS^W^. ^z. M 

^^ix. ^(^i^^tLxwmmf^mkL. m^mm 

[00361 itfE^?^ffl<7X^' :?-lZOV^T{±, iaA 

[0037] m^/mmm'm 

i h ^ y^^7'mt. y^i—^mm^ 

KK3^-^— ifJStt5:5tjtt-S (llifefi?l|3t5J:i;^4 ) . 

tti. :if-WR^zXhi^yj^9mi. ^'fbHBuacoTJKh 

[ 0 0 3 8 ] T . *^Bg{C:i ^ ^ V/N":;'®^. Stt 

[0039] ^^mzx ^Mmsmimm^i. tti.t^ 



tk^i-h i k f3<x^ . m\t Lxmntfcimt^ntk-^ 
izmuzm^cr>n^mx. ^hiij:x/^hi;}^\-<7)mmzm 

[0040] sif4B«?6i^j{i. mtii^<^mmzmt 

X. mk t]^^m\. wm\. ^j, wmv 

■b-<rmmw,zmmthz)^ifx%h. z.tit:><r>^m: 
mxi. m^^\-^hixx\^hmm. mmm. ^^m. m 
mm. mm. RMiSttsij. wm\. "rtWM. mm 
mm. wmsm. mm. mmm. 

m. ^mmVj:K^^\^XWm,Zi,r)Wm-hZ}iifiX 

^^iV^)VX2—:^. f})Vifs^-^:<^}V 
r/'Jrj-;!^. v-a-yT. y-fe'jy. 

[0041] m\Mziivth^wm9y)'^9'^<n^^ 

mt^<mmzm^xmts:h-bK 'm%-^miM^m(^ . 

1~*<;5 0SM%. »iL<{i!i?jl~*<?2 0*»%«K 

[0042] »14ll«<^)J&^A:i6t:^^r«i^a«. 

a[SSl«Six-l.*>\ iim^l B^Oi^O. 1-^500 
mg, iJiL<(±#«JO. 5-TH»5 0mggJKi:-rS^** 
J:<. C:n$-lBl(IIi«:Jil?lIlIt=:^ttT^-¥-rSvit 

[0 04 3] i^WJ^\,zXh^ y}^9%.^^-Y^h'SLm 

wmt. zixi:^-t^^'<-'^^--km\-^xmmm& 

't^m^j:mmxm^^:^ztt^x^h. •f'Sr^b*.. mum 
mmnm^jmmm^m^wi (mr. mz rmm'im 
m^ b\^oztifiibh) t\.xm\^hzt¥x^t, m 
m-^m(Dik^-iim. ^mk^-&. axi/^/^x^^x 
t i \ Mwmim\m^mm\f7)^ixi,zm' ^zt ti^x 

y-AS (^Ba, HiJE^, V0I.I2N0.2, 78(184). 199 

mxx^mTm. msE^. voi. 12 no. 15 158(1928). 1 

994) . *l%BHtcJ:S<g«iE?rj$-ait^k:J:o-C-ec^* 

Xh^y^. :r.Ui^ha^U-i-aym. SfS^tci 
(T. M. Klein et al.. Bio/Technology 10. 286 
-291(1992)) . O^y :L9i^3ymizX'oXik^-tt-f3 
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m (Nabel et al. : Science 244 ,1285,1990). 3iS^ 

(mm. r'f/'^M^:KK.^9~. T^ym 

[0045] *%BJl: J: 'S.3ifEi^?^3'J«±, ^W6<jgl!t 
{±-B#W^T;K h - i^X<mm<r)^ii^ f> , A S K 1 

(transient ) tC^MEf ?.«5r®5^t*«J-¥- 

[0046] :$^^mi>zX 6m<^mizi:tHI. *^BSt:J; 

[0047] :^mmizX i.K(cSiJcOMtC intt'. ^^B^ 
izXt:ffyy'^i!^^ttiii^mMi:ik^-r& Z t 

•c^^. im:^i,zm.'^rz\Lh^^tnimMf^^<r>m> 

[0 048] ^T^h'feJitAjKfr 
^^mzXixit. W3\m^ 1 «06 5 4-6 6 

yKie9'J*^^^i.^r^h\ ijj:yiB?ij#^ii06 54 

[0049] ia?iJ#-tl0654~669SCDTSyBi 

[0050] :L<r>^-T^Y-\t. i^WJ^\izi.h9i^f^<^W 

tfz. ^^mzJ^^i^y^^^mi. m^ioXdizr 

yiih-z^xcDmmizmmizm^Lx^^h. s^-^t. *ii 
Bfltj:§'<T^H{i. zith<r>mm<r>mBmiz^mT$) 

[00511 :^^mizj:tni. mB^Ti- ]^kmmmz 

[0052] :^^mizx^umi. '^mmza^^xm.'^ 
m\'^i^tit:fjmtzx-yxw&-r^zbifiT^t. mt 
{f. m^m^iizim^ti^mM^Ti-i^i:. fiscoia 
«s (.mm. ^i^skmTju7'5.y) tti>izmmi^\H 

mx.i£. -Y^^ yyh. ^^X. h>yi^) 



[00531 :^^mizx?>^yi- va. ^^^mizx h 9 

*5%B^^^J;l>:^'y^^"^Kc7)ff^<Oloc7)^tM^:=5: 

4. 

[0054] fle-^T, 3|s||B^c7)i, 5— ocOffit^iWf , 
^■if-W?Az J: S V^N-iJ'S-CS) -5 T±iB!Sf*! h If MWtc 
[00 55 1 

mm\ ;ru.x5— <f • ^x-y • yr^i^av (p 

CR) atCtSASK 1 cDNAg):?^P-->'yj:A 
S K 1 COT 5 yBg§g^Jc73^ 
( 1 ) cDNA(50m^ 

P. ten Dijke et al.. Oncogene. 8. 2879 (1993) . P. 
Franzen et al., Cell, 75 , 681 (1993) , iJitXP. t 
en Dijke et al.. Science. 264, 101 (1994) {CfE^O 
'WSsiiZ^-^X . degenerate PCR-based strategy i&fflV^ 
xmWr>^ V y/xv^-y ■ b'c D N AcoSX# 

^m^ti. ■?-<^fe«. ^mim'^')y/x\^^~y ■ ^ 

[00561 t-f. y y/XP-^-y ■ Jf-f-Hf • 7 
r 5 y-<0»#$ti.7t-9-yH;<-f >V I I fcitXV I I 
I (S. Hanks et al.. Science. 241, 42 (1988)) Sr^ 

mt^hPc RT^ -i -7-(7)-b •/ h ^rfflv p c nm^ 

A^'0->i&#ffitJt (JJilT, CiOcDNAtC3-h'§ 

1xi,'^>jyXxu:t-y • ^i—^i. ^<r>nWHzX 

0. a_c t i V a t o r o f S.EK1 and MK 
K.3 (ASKl) tW^) . 

[ 0 0 5 7 1 rtUrJ" (dT) SrfflV^TT^ 

^A-rSC:ttCj:>5ii«©L7tAgt 11 bh^fijfil^ 
Mia (HELOT) i*cDNA7^:/^y- (H. Pon 
cz et al., Blood. 69. 219 (1987) ) Jr^ 2 p_^|a|p 

cRmt^Txif *j-~y:;^Ltz. ^^-(rvr-f-e-i^m 

y}DJ:xm^(r>/<:^7-Vyi-y r-'Jcommm. ichijo 

et al., J. Biol. Chem. , 268, 14505 (1993) tleigO 

ismtz^^xmmLti. JSMe^u^st^a, s^-y-h- 

-fe'DNAi^-^y^y:?'" • =^>y h (U. S. Biochemical 

Corp. ) ^m^-^x. My^(7)xhyyv^z-:>\,^xmml■ 
tz, #^>iX/cl 8 ^D- i^, ai>;^t^3r?<7)^ 

n-y (i?D-y2 0, 2 7*5j:t>'7 2) tcov^T^ 

y ■ ^J-f^yy ■ 7P-A<7)4'ra#j£*^^*&* O'-KU 
A(r>XhU 'y^tXWMLXm^LX^^fz. ^^—y2 
Oi3j:t>'2 7cOiB^J{4, ASKl c DNACOS ' 5fe«g 
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:?a-y7 2i-^hM^ZtlzXK) . ASKl cDN 

Ammi)^4 5 3 3 tis*tt^ie?ij*»^^ D . 2 e sssco 

igat:'4&4SATG3 Fyt:i^V^T4 1 2 5*g«M<7)jr 

• O-f^y^f- :7L.-i.ti{il 3 7 5c7)T5y^*»^> 
:S:?.:^':^>^•:^'M*^'=I-KS^^ (El ) . Zffi^^y^^^W 
(ASKl^y^-^^m) c7)m^^^Mitl54. 7 15 

[0058]— ^'O-y2 0<7)3 7 5#S£7)7'Sy 

f>ii;it<, ^'a->'2 7{i, ASK 1 cDNAC7)805 
— 808l|@<7)4iS«J&*:Xi'cLTV^S/i46tC, y ■ y 

[00 59] ASK IfO-feUV/XW-jJ-— • ^ 
^lS{i:ASKl^W^•^?«co4'^^:^tli$^^, N*||!li: 

1) , S7t. RNA^U-y hMW^rtfofc^m. 5^X3 
:iti^i>t^r,fz (03) . «^5rb bffl^*>^>t^mRN 

A (^fuyT-/^^) ^m^^tz^u yyyj^- 
r^'f 5>^^-r5Ci:(cJ:-?TMilfL/iASKl cD 
NASrro-yi: LxmmLtz. 
[0060] ( 2 ) -f*-:? • '<.-XlcJ: ni^'-«| 

fe'Mi^cO^'HiiOASK lffi5lJ?-fflV»Tx-^' • < 

^Jt , F K 5 0 6 ^^^^ >'>'^':?S ( F K B P ) MO'^r 
-TtiUfU i^X-h^y:^ ■ ^ V:>^y — fe' 

agfttJlC. ASKlCO^i—-^mMlZi±. MAPKKK7 

ffliOMEKK 1 i:{43 0. 0%. ttS^P© (Saccharomy 
ces cerevisiae) OS SK 2*5 it/'STE 1 1 tlt-i-tl 
-rix3 2. 3%tjJ:t>'3 0. 4%X'^'7fz. 

[0061] mm'it^m:imt:n^'ytib z^. a 

SKKi. lt?yi<7)MAPKKK (RAF-1. KSR 
-1, TAK-lfcJ:tXTPL-2) tT&^^irOjSi^CT)^ 
V-^N'i^Wf PfttTDMAPKKK^y^ti^Mt:'^) 
0»«<55HOG1 MAPK (T. Maedaetal., Scien 
ce, 269. 554 (1995) ) COifficOptP:? yvs'^^T*)^ 
SSK2/SSK227rSU i> mB^m^ ^vl 
b-ffih-h^^ti (02) . 

[00 621 ASK ICO^-^-- t'^jajfcffesOMAPKK 
i^—y ■ TxnyyM, (DNASTARtt) (r>'^yX^)\^ 

(clustal ) • rj^ejL— ^ - T'^^yyf^yY ■ yu^ 



(D. Higgins &; P. Sharp. Comput. Appl. Biosc 
i.. 5, 151 (1989) ) ^fflV^TSIKSL^, 
[0063] ^MglJ2 PagrffiV A S K 1 If 

ASKl t^eMAPKKKf2bSSSK2/SSK2 

2r(i, ±mm:miktzmm ssk2^ssk 
2 2<n^^~^mm±zixt,<^^yf-^9n<Dmi:^c^ 

^Wz^mtt (T. Maeda et al., Science. 269 . 554 
(1995) )ifih^. U*»L^r**4>, Hu^iOidtcASK 
l(iSSK2/SSK2 2i:^ttjirJi^V^C:i:*^^>. A 
SKlj&iPflrT'^^h— tffcLTilSgt, ^ixizi^-oxm 
«coM A P K K KOXtiSrfflffl-r -S. t V ^ 3 ^fgtt*^'*^ 

ZKt,z-:>\vxmiLtz. 
[0064] ASK 1 ^a-K-ri.c DNASr^ 

ft^^l-^^^ — pNV 1 1 (H. Shibuya et al., Natur 
e. 357. 700 (1992)) ^izMXl-. a^OYPDffife 

TJ4iw-c# him^^^mx\i^^x^ 

M1*TM2 5 7-H 1 ( s s k 2 A ssk22A s 
ho 1 A) (T. Maeda et al.. Science, 269, 554 (19 
95) ) tCiJI/^T. ASKlT&i. SSK2i;t{4SSK2 
2 MAPKKK<r>i^-S^^iV(r>X1S(i:WSL^'^i>Ztifi 
■C^■l.*>^i'3*H3'5^,^T«lrttJt!. H^tC, SHOl 
{4, SH3««S:#tfMSji?i^E-fe>-9---C'^5 0. S 
SK2/SSK2 2i:{4M±WtC, HOG 1 vStt^ft^tfr 

^5^r^;^^I^S^cra^^L■rv^^<, shoi, ssK2t/L-{i 

S S K 2 2 t L < i4 2 O<50^S S:=tt--i>^ 

wmfmmmmm>.zmmjk^-t. L^-u^r**'^,. s 

HOI, SSK2*3J:tXSSK2 2$:|SI^tC:5S«^S 

[00651 ^i-C. je®lK^f*:*n . 5M<7)y;pt> 
-)V^TX±.^X'^hi}-lir)mz-:>\,^XWMLiZ (EI 
4) . AftWl:n{4, 5-:><7)mLLfzm'mmif(^^m9i 
L, 1. 5M y;Pb'h-;P^^T*/i{4^f^qtTTY 
PDr^-h±T'iW$-y:7t« ia4{4, 6BS, 3 0'C 
■CiW^-t^J'vrf^tirP-hSrft^Lit^KT-S)-!., pN 
VI l'<>^':J'-«54i7t:{4ASK 1 (K7 0 9R) (L 
y s 7 0 9 S-Ar gtCgm-r-lxI ttCJ:^-C=^i— fefjtt 
W^^^^mmtLtz^mASKl ) 'v^^^-SrfflV^-C 

[ 0 0 6 6 ] -?-<7)|£m, ASKl$-|^$*Si:, TM 
2 5 7-H 1 **itSg®BE^iST±WT§& J: at^ro^ 
*^ <^ ^ -^ift^^il^ -ii:/>:Jl'^^A SKI ( K 7 0 
9R) S:%?l$-t*-^:*|-^t«4. TM2 5 7-H 1 
^ffi^-C^WT^ hXo iz^j:{^^-^tz ( 114 ) . A 
SKl{i:PBS2 (SHOl, S S K 2i3 ilXS S K 2 
2^7)T^i^E^OSfi^:5'>'>'^•^® (Maeda, T. et al., Scienc 

e 269 , 554 (1995) ) ^^mLfzmmwximm&jm 
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M 2 5 7 -H 1 Tm^^tlfzASK. 1 SffiiP B S -H 
o G 1 vStt-fbW^hoS'Jw^tc J: oTJi^ T X- h $ 

[00 671 C:ix<^c7)^Mi:. PScOHOG 1 t;fflSf 
SHl?L«;i&'^>'5'-^^•-^*^p 3 SMAPdf-^— ifrfc 
(J. Rouse et al., Cell, 78. 1027 (199 
4); J. Hanetal.. Science. 265. 808 (1994); J. 
Lee et al.. Nature 372.739 (1994) ) fctCioT, A 
SKl«jiSf^|COI«?yiMAPKKKf MKK3 
^ y yM^tt^ ii;tCj:0MKK3-p3 8<7)i^^^i-Jl' 

[00681 mmms fmrn^mtrm^'^^ASK 

A S K 1 *^M?lM<50ffflflaT'M A P K K K i: LTHSg-T-S 
t^iioi}^t:mtthfzibl,z. ASK 1 T^XS KSrlS» 
COM A P Kt3 JrtJf M A P K Kl^r 5 K i: i: *> ic. 
cos7mmi>zh=7y:^y^^iya>Lfz (05) . M 

APKfciVMAPKKiOrjy;?,^^^?' btC(i:^T'W 

(HA) -itrh-7°-:?^S:#Jllt. 
^>^ASKli:fci,tc, i/c{iASKl^LtC5^$ 
-it. !n:HAfiif*cSrfflv^T^*l^t^. *«sWlc<i. T 

[ 0 0 6 9 1 r7 U;&^y;<;<fX;P (Xenopus ) OMAP 
K (Y. Gotoh et al., EMBO J., 10, 2661 (1991) ) io 
iLN'r:? 'J;<f >y^;fX;HVI A PKK (H. Kosako eta 
1.. EMBO J., 12, 787 (1993) ) <50cDNA<±. iiitC 

ia«(5D:frS^c^^!-? t a-~ . 5 >y h s a p k 

a ( J. Kyriakis et al.. Nature, 369, 156 (199 

4) ) . tbp38 (J. Han etal., Biochim. Biophys. 
Acta. 1265, 224 (1995) ) . V'>;:^SEK1 (I. San 

Chez et al., Ifature, 372. 794 (1994)) J3 it/b MW 
KK3 (B. Derijard et al.. Science, 267 . 682 (199 

5) ) <DZ2~T ■< y^mmiP cRmizx-oxmrnLfc, 

HA-^'ir?-lii?L^^<i?^'-pSRa4 5 6 (Y. 
Takebe et al., Mol. Cell. Biol., 8, 466 (1988) ) 
(JOB g 1 I I - E c o R I UtiLtplzmX-t^ i i o 
pSRa-HAlimmtf^. MAPK. SAPK 
a. P38. MAPKK. SEKl, i> J:tXMKK 3C0 
cDNAS:. P SRa-HA ItfOBg 1 I imiL<PtZ-f 
■f'^u--yyi.fz. ASK 1 cDNA(i^iJcOitlL«ffl 
^JK^^— PCDNA3 (■O't'bni^'xytt) ^iz 

mxLtz. ^m^z^'^^'^htDtiitz^ cosiKmi 
{y^y ■ 7^^' y o^-'-a) <^m.mmmm\.z% 

ti. ^\mi:mmrr^tz^<iZ. J<^ yyr-mWi ( 2 Om 
M Tris-HCl (pH7. 5). 12mM /3 - 
y^y'^Uii'^Xy 150mM NaCK 5mM 

EGTA. lOmM NaF. 1% Triton 
X-10 0. 0. 5% f^^^iyal'—V . 3mM -J 



i-^XU^\ — ;l^(DTT). ImM f'^i-i^yWtV 
U'^^A, ImM ya:.—f\/yl^)Vy.)Viir^—lV y)V:^'^ 
(PMSF) . 2 OACg/m 1 Tro-?-^y) 

xmrn^ 0 i^y- Ltz. mmmiami is. o o o x g-c- 
1 o^iaS'C^^^t-cs-js^^v^Tt. 

[00701 ^itl^Srfi=^r-5^i^)t, iiS^iSHA* 

y^a-^;VtA^ {1 2CA5) tti,i,z^ imm. 4 
"C-C-'f rox'f >A— b^ru— X 

-hS:$^>t:ii^i3>f y^^.x'^-hLit, t'-X^, 
miSOOmU NaCK20mM Tris-HC 
1 (pH7. 5) . 5mM EGTA.. 1% h'Jhy 
X-IOO. 2mMDTT. ImM PMSF)$-fflV> 
X imm^Lfz^k. ( 1 5 0 mM N a C K 2 0 
mM Tris-HCl (pH7. 5). 5mM EG 
TA. 2mMDTT. ImM PMSF) $:fflV-»-C$^> 
iz 2 mmif LJtf*. b' • T -y ■fe>f JcA^tt^ . 

[00711 im^-^tiib^m^i^t: 0 ymitr-y-^-f 

hMx.^. ClCirfflV^^SMrJ'WN-^Wti. MAPKtC 
*rL-C{iSx>j:xJg*tt:J'yyN-i?^ (MBP) (i^^^v 
tt) . SAPK^3^:^LT{i:c- J u n. p3 8{cMLT 
{iATF-2. MAPKKlzMLXii^i—^z-:^-^^r- 
-rrMAPK, SEK lt3i:(/MKK3C*ttTli^^ 
— fe'- ^^;<?7^'f7"p3 8 (MPK2) bLfz. ^^TM 
ATP 2 Hii^t^lSife^:^ (S.Gupta etal.,Scie 
nee 267,389-393(1995)) IZ^-oXM^ttz. ^^^l:: 
Xi-i^y (His) -^'^/^it^L.Jtc-Jun (S. M 
atsuda et al., J. Biol. Chem. , 270,12781 (1995)) 

isxx/yji'i^i'^^y-s-hyyxyx.y—^ (gs 
T) i:m^Lti^i—'^f -^>:9y-^y<OTy0^y^^ 
X;PMA P K ( K 5 7 D ) (iH. Kosako et al. . EMBO 
J.. 12, 787 (1993) tiS^W^^jfitCts^-^TPigt J"c. 
b h p 3 8 tCStr i. TyU:^y^ i}:ii)V(ni] ^y^—n 
— hT*'S.MPK2 (J. Rouseetal.. Cell. 78, 1027 

(1994)) IS, SEK li3j:t>'MKK3«0S®^'W^^' 
Mfc LXr-y^^izmmLfz. 

[00721 His -Sfytm^ l.tz^i—^ ■ A-:ff'r 
-fy<0MPK2 (K5 4R){iT. Moriguchi et al., 
J. Biol. Chem., 270, 12969 (1995) t=ietK<^:^^t;ta! 
o-ria^t;t. MBP, c-Jun, ATF2. ^-T— 
Hf • ^^"r ^ ^MA P K*5 J:tf=Sr-^— fe' ■ ^^"f A 
P K 2 'J yWlCfhW&i:m&'thti\h\{Z, 
l^i. ^ix^'fLffymw-^yn^m. (#3//g) fci:*, 

e$lfi2 5/i lOjgjig (2 0mM Tris-HC 
1 (pH7. 5). 1 OmM MgCls. 100/zM 

[r-32P]ATP(0. 3/iCi)) ^X3Q% 
3 0°Cf-f y^A^-htJt, RJtBti, Uemmli's 

^yy)V • ^s;>y 7 r-co^nf*. i i: tc J: 

<?itU^:. SDS-;K'JT^'U;UT$H«^i*i!l (PA 
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GE) ^n^-yfzm. z.tLh<r>i'y^^'^m(n>')y^i\Li 

r-f-7^f— (Fuj iXBAS2000) 

[00 73] -fcT^^S:^, ASKlCOW^tCj;':>r. SA 
PKfcJ:i/p3 8 MAPdf-^— 6fig 
fcJ:t/5. OfgfJStt'fL^tLJt. MAPKTfiaB4r>-CSl^ 
vgtt'fl:L*^a^$fL'5r*^o^: (EIS) . ASKl 
t;J:-5T, MKK3j3j:t/fSEKl{±-eix-eiXl 1 . 8 
fSfeit^T. OfS*-CStt^k§n^. ::ntc**LTMA 

H 5 t'l^^iT/^ MK K 3 (OSe-fb&SA S K 1 i SlI 

MKK3. MAPKK6i3iWffl^i.^-^— if • ^-;<r-r 
^•ypSS (MPK2) :J'>vt^«$rfflV^-C^>'b'hn 

w 3 iciei6o:^t:2ii t-c . c o s 7 mu^^^^n^^ 

AS K 1 SrfjiASK 1 ^K'J :J'n-^;Wfiif^iSrffl^->T^ 
Sitl^S-tir. :^«-^fls^ASKlP3gmifiif:t;t. ^ 
t-fflv ^Jtm A s K 1 *r U :7 n— ^/^Jlll^f {i. a s 
K 1 cor 5 yK6 5 4 — 6 6 9 tfflS-ri>'^T^ HiE2?'J 
(TEEKGRSTEEGDCESD) t^JI-T^tCO 
t:\ H. Ichijo et al.. J. Biol. Chem. . 270. 7420 (1 

l^T Keyhole limpet hemocyanin •yy)i'^-^^ Freu 
nd's adjuvant b>i^-^L. ^^^^-^LXmkLtzi, 

1, MKK3. MAPKK6 tffl^tS^^-- If- Jt^^ 
x^:7'p3 8^5'>'^^•;5'MSrfflV^T. Tiatcfe^.& 

[ 0 0 7 5 ] Y. Gotoh et al . , Oncogene. 9, 1891 (19 
94) tCfeKco:frgfet3fieoT, Hi s-^^^^mnLtlT 
7 'J;<f 'y^;<fX;HWAPKK±5j;t/b h MKK 3$::^ 
MT^iSU. mS8L:t. ^&Sa-^*SMAPKK*^{i 
MKK3^vSi±-rt:^-S.vS14Srjai^-rS>^c46tc. ^t'O. 

i s-MAPKK*?t{SH i S-MKK3S: 
^1S^«si: itc, jgf|M2 5 1 ( 2 0 mM 

Tris-HCl (pH7. 5), 1 OmM MgC 

I2. lOOjtiM ATP) cf'T'l 5:ii-ra, 3 0°C-r-'f 
y^jLK—hLfz, iXi^r. 0. 3//Cie^[r-3 2 
P] ATPi3J:tJf3jug<!OGST-^-?— t'- 4^:ffy'-f 
riWAPK (MAPKK{^>^^tT) ^/i(iH i s -=3r:^ 
— ^:^'r^yMPK2 ( MKK 3(Ci^ttT ) Srl^l— 
c7)A>y 7r- 3 5m I) 'PX'l-i^m. 2 5'C 

AGEt*^tt. ^^-i/- r->-7^-»f--a»WLJt. ite 

[0076] COS7aafla;^^/bcOASK IcO^&Stfcl^ 
{4. SEKl, MKK3fcJ;t;^MAPKK6Jg'tt?:afi< 



( -en-e'n4 0 miiit ) ?si4-fi: u . a s k i if 

i)-mm^tLtz, §4>tcff^Mp3 8fcJ;y^ATF2S:ffl 
V^S ^ i: (c J; -5T A S K 1 flcffW^P 3 8<^ 'J yS!Yb 

p3 8(7)ismt^'^i-&zt^mmL^. Mmm 

IZ^ MAPKKtOV-JTfi. MAPKK^&q^^tLTV-iT 
tlSv^vStt-fL (2. 2<g) *^'^$ii/i5t'{t-C'3^ofc. 
[00 77]— :fir, Raf SrMAPKKKi: LTdCS^T- 
-r:/. rJ>'^^-/^^cfflv^;t^^^{4. 27. 8a<0M 
A P K K<7)Jgtt^t*^'{i^$ tifz { r- ^^B& ) . m±cO 

iis* (IIM0IJ4 ) nj:x/mm.m3<r>i^^x o . ask i 

{i^I^cOMAPKKKT'fcO, SEKl-SAPK^ 
iSit/MK K S/M A P K K 6 - P 3 8g»&^StRWt- 

[0 0 78] sifisgys ASK1^31tCJ:-^r>-Kl — 

( 1 > ASK<7)^cr>mi 

*Bfla*f (MvlLu) *fflV->Sifcfc:J:-?T, ASKl 
<0»vSttS:«ltt t^v: . mfmiz^mLfzA S K 1 *«iffl 

m-^k\^o-sim&^^m-ri>fzMz. ^^of-^^w 

[0079] ASK liiilKASK 1 (K709 

R) cDNASrpMEP4<^^- (-^yb'hnv-'oiy 

a) tfofijuafs^^oBfgumc-^y^j'a-j^^^i/L^. c 

TIISfeL;'c. >W^av^j^>'BtJ;SSiR{4, M. Sal 
toh etal.. J. Biol. Chem., 271, 2769 (1996)tCi3a 

co:fjmizU'yxmiLti, mLLti^u-yim-^i)^v 

y^^ • ^u-—yyL, ASK 1 ^yyN-:^'«co^$:tn; 
ASK llflLjf2rfflV<^3t^im <H. Ichijo et al., J. 
Biol. Chem., 268, 14505 (1993) ) iZX-^X^ML 

-(i<zm\'^tzi}<. t'ibi>(D^\3-y^m^^XL1^mi^M 
e<Jl::|SIDTJ>ojt. 

[0080] [3 5 s] .jt^^J-::::^^^^^ [3 5 s] 
;^x^yjg-^?S5:ffl>'^T. 1 0 0//M ZnCl2#« 

i|fflJiac7)7>f-fe'-hS:!ttMW^mASKl!iilliLifS-ffl 

ZnC 1 2 iZi'yXmmLtzb^iZcr);^. ASKlim 
<mMrri>Zbi)^h^^'yfc, ASKl (K709R) 

[0082] (2) ^Si^'ycOSXOii^^^'ViOS&m 
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m-^tzMz. <^^-#J54 ma. mmn) . ask 

1 (as, PA) fciy^ASKl (K7 09R) (12 

8, a*,) ^m\>•^x^m^^zhyyxy:l^^'hLf<lM^/ 

lLu«$:. 1% ^i^mmm (FBS) tm^L 

^:L^-hLfz, ^<r>m, mmi h] i-^^jy^m 
3 H] mmmi:mt\^iyy'h]^'-i^By ■ fi^y^- 

[0 0 83] ASK12:h7>'X7i^'hL7t*ffliaT{i 

[3 H] ^\vv<m'oiL^<mm:wm^^i^ 

!t$fflfla-^ASK 1 (K7 0 9R) ^'Pi^—X'hyyxy 

b t?t«T'{S, [3 H ] f-s i^ycom'OihPi^com 
*fJ{iS^§ti.^r*»-?^ (08) . 

[0 0 84] ZnC 1 2 tCj; ^ffla^#e^:Sr [3 H] ^ 
S V>C7)1X 0 j2^c?D«I$IJ A S K 1 c7)fflSfl^i¥W^II 

^y:^y:i^^hLtlMvlLum'^^. m^^M<7)Zn 

c 1 2 Tsmm^mLfzik. ^iti^tioTASK i 

^^rMOZnC 1 2 TStmimL. ^mMiz^-yX 

ASKHmM^^i^^ULfz^. MKK3-MPK2?ir 
■ ^i—^ ■ r^y-t-^izMffz (09 T) , ^cr> 
ZnC 1 2 tJ;-g.ffll:*i5c#6lJ=Sr [3 H] 
60]R'93^<OfliiM«. ASKl«7)ffla«c#W^:^i:?S 
'tt^bfcj;<fflMLrv^/v: (09) . 
[0085] (3) SAPKi3j:tJ'p3 8tfO^:^-4f?S 

<{i:C, ASKlJStttl^TttttOSAPKiSitXpSSC^ 

vStt-ft i: offiBStt tzMzTsd.cr,mmi:mm t 

fc, ASKlS-^^Wlch^yx:?*:? hLf^Mv 1 L 
uifflBaS:. laSLJtilDgiOZnC 1 2 fc 5^>f >'=irjL 
^-htfz, SAPKcr,m^'S:m^'t^fzMz. S.Mats 
uda et al., J. Biol. Chem. , 270, 12781 (1995)lClB 
m<D:fjm^z1it'yX . ^^commmmWii: c - J u n 

M^yj^^^^mt LXistsrt(^}T^ 'J;i^rs Hy;n*i-Cf5 

) \,Zt^Vz. P 3 8cr)vg1t?r:giai-r«./iWC. t/iP 3 
8--ir'J^'a— -^-/i^iaf*: (C-2 0. ify^ • X 
it) ?:fflV^T, 0. l%SDS#^ET-C^&JStfe|J^^S©ii 

t:^mwiiiMfi?ij3tieigc^:^S(c?»fc, ^^ti^t 

it. ATF2$r««:^'y^N°^«i: LTfflV^T^ 

ifvStttrtjiajt^. «S«{iEll 0tcS^$ixSa'9T 

^-yfz. l*n£14iOSAPKJr>J:t/p 3 8i,, ASKljS 

[0086] ( 4 ) mm^mmmta x x/d n acobt^ 



S^lC. lOOjuM ZnC 1 2 t-i-^TSfflSaSritfta 

ASK\i:Wm\,Z^^-^tik:Lh. ZnClj 
a^Df^ei^^IJilrttJgS^'fl: (-r=5r^*>. cytoplasmic 
shrinkage t> j;t/cellular condensation ) ifW^^tl 

\t. ASKl (K70 9) ^^^^ttM&XiiWm^ 
fl^A^-^Jt. 1 OO^M ZnCl2C0ffffiT 

S^{S^^ffi£T-C. l%FBS^-^tfMEMi:26W^ 

2) cytoplasmic shrinkage Joit^ce 
llular condensation 75>\ W^faM^ ( 2 6B#S) <?) 
f*, St¥L<^-?yt: (HI l±g) . 
[0087] ASKKcjzoTT'-Kh-i/XtCjcSMlia 

-y H dUTP::^-y^' • xyh' • (TUN 
EL) atcJ:-5TiMBa*i ns i t uSSfe-f S^fctcJ: 
0 (lai ITS) . tSit^yVS •y^'DNABfmLfcJ: 
O^lltt/C. :Rf!tcWt{4. ASK I2:b7>>^7x^h 
titMv 1 LuiiiBa^ 1 OO^tM ZnClz^f^Tt 
fzmm^TX\ F B SSr^i^l'>MEMi$Jfi4'T'2 5 
^0m«L;t, '?-c7)f^. in si t u «l)}a5E^m=>r y 
h (<-Uy;^?'— • •7y>'^•<A^t) €rfflC-i-CTUNEL 
S-C^ (HI ITS) . *4v^{ih-:^;i^DNAS:» 
StL. 2%T:^'u~xy)VmMM.mf<zMftz (HI 
2) . ZnC 1 2 i.zXhASKl^<Dmm 

mz. T^h-^>x}5j:x/DNAm)^i[amm^tifz 

mi lTSt3J:VH12) , 

[0088] mmme TNF«tCJ:.5ASK10j5tt 

IL 

T, ASK l*<^stt'^b§^iS;^>»if^*»^1^Lf^, as 

K 1 htJtMv 1 LujffliaSr. 50jL£ 

M ZnC 1 2 t-Bl^rHlmirat, ASKl^Jl^i^ 
Lit. 100ng/mlcOTNFa-C'«'!?^lWf 
raaBSaS-frntTt. TNFa-CMat;t«**^7)AS 

Ki^tfcl^S-. MKK3^3J;l^'^•^— if • ^^;<fT-'f 
yp 3 8$-fflWc;*-yT/U • fe' • r-y-t-f (c*»it 

(Hl3±SfcJ:trFSt3j:lXiai4) , 
[0089] ^fO^m. TNFaJi. ASK-lSrh5 

rtiCASK l^SttSrvStt^CL/,: (HI SiSisiiyfT 
g) . TNFatCiSASK IvStt^ttifflfificffW^rai 

5*;T'!^§ix>t (H14) . JWC. ASKl^h^yX 
h L-CV^^t^2 9 3fifflfla±5 j;t/A6 7 3«5: 1 
OOng/mKOTNF-aT-^aatift. -e<Oi^ll. T 
NF-a liZX^XTiit^h-i^X^mm^it^ <r 

2 9 3 flsi^wmamia. a e 7 3 7 7>' s :t-9-;i'n 

(rhabdonyosarcoiia) ilia (Hi 3TS) . Jurkat T|D 
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[00 90] $^>{C. ASKl (K709R) Sr-jStt 
tC2 9 3m (H 1 5 ) S>-S V^tiJurkat TUfiS (0 1 
6 ) b 5 x ^' h^^fz, ftf*:6<Jt3JiTletieiJ 
c7):^i::ta!oTII®I^IISfiLy:2. 2 9 3« ( 2 X 1 0 
6 ) 2/ig<0pcDNA33>-hn— ^P-^^'^'- 
S^tfipcDNAS-ASK 1 (K709R)T\ Tf 
x-5 0 (Promegatt) S-fflV^"CSSiaS^^<^7*0 h 3- 

7x:J'i^3>-«08^^mj:'5. ifflJia^TNF-a ( 1 0 
Ong/ml)T\ 300nM<7)r:7f-yv^i^>'D 
(ActD) <O^Ttm±^m^TX\ 1 6ll#rHli!ttfflL 

mmimmL. h-^;PDNAS:mJSIL. 2%Ti/n- 
;^ • ^r-;i.^?*i&cj:oTftlWU;'S (Hi 5 ) . 

[009 1] ifj. PCDNA3-ASK1 (K709 
R) 2-Jurkat*fflflaiC. DMR I E-C "Jx— s;'i>'^• 
(Life Technologies tt) tCiriT, pHook-17° 
7X5 H (Invitrogena:) i: i: tKb^>'X7j;:? 
fc, a^t, pHook-17°^X5 H^c{±. ^\Tr-y 
P h O X ( 4-ethoxyniethy 1 ene-2-phenyl -2-oxazol i n- 

5-one ) izm-i,mmim.-^^y^'^'PMti^^~\'^fi 

TV^^, g!-:.-C, phOx$rrJ-hL;tK5t-XSrffl 

6lJtcm^-r^C:i:3{|f>ir«g-C^|.. ASKl (K7 0 9 
R) S:h7:^X7x^'hL3tfflfla<0jfff jlP— v-gy 

X 7 X ^' 3 y«OS6^«{5 X, 1 0 0 -:> ) 

2r. phOxS:3-hLfv:fiK5t"-XtcJ;-:>-C, Capt 
ure-Tec kit (Invitrogentt) ^m^^XSmLtl^. B 

Met Ser Thr Glu Ala Asp Glu Gly lie 

1 5 
Ala Pro Ser Gly Phe Cys Thr He Pro 
20 25 
Gly Gly Ala Ala Ala Val Gly Glu Gly 

35 40 
Pro Pro Pro Gly Ser Phe Trp Asn Val 

50 55 
He Gly Cys Pro Ala Ala Thr Ser Ser 
65 70 
Gly Ser Ser Val Gly Gly Gly Ser Arg 
85 

He Asn Glu Ala Ser Gin Gly Gin Leu 

100 105 
l^u Gin Ser Leu Arg Glu Ala Cys Glu 
115 120 



tz . mmmco^b^ < mf^it t^c d n a . i&^iz§mco 

:ff^ (Selins, K. &; Cohen, J., J. Immunol. 139, 319 

9 (1987)) S:^TffiHUc*^tCj;o-C#llL-yi. 3X 
10^mm'S:20 0jJ.\cr,mmWiB.{20mM Tri 
s-HCl (pH7. 5). lOmM EDTA, 0. 
5% Triton X- 1 0 0 ) TVi^XLti. 
fXJt7-^-bf— hS:, 0. 2mg/m 1 CO^'n-f t' 
KfcO. 1 mg/m 1 c^RNa s e NttiydZ^ 42 

x^xims^y^^^-hLfz. -^mt. dna^x^j^ 

nrnttz. tttfiLJtiWBaMDNA$r2%r*'n-x • y 
jm^mnzx-yxmmLfz (lai 6 ) . 

[ 0 0 9 2 1 -^-OJSm, TNF-at;:J:SDNA|Brmb 

itmm^izm^-Lfz, DNAmi^^tr -y-^^izm^ 
X. hyyxyx.i7h^tix^^^\^Jurumf&mr/^ 

|||L;tJurkat« ( P H o o k - lUXr/McOp c D 
NA37-5XS HTh9>'X7xi7hU3ti<^)) «|31«l 

lZTNF-al,Z!^\tX%-^tz (x-^^Bg) , Z<DZ 
fciO, ASKl (K709R) A^K S-^y h • ^^:^'r- 

< r^mt^t Lxmm-t^^tt^^m^tifztbhiz. 

iOS^^r^Kti. TNF-a^z^'}Xm^^i^&TJi^ 
N - i^X {C A S K 1 * <! i: 3t)^S^i« § tiJ'i . 

[00931 

E^J#-f-: 1 
m¥]<^^^ : 1 3 7 5 

ISM: 



Thr Phe Ser Val Pro Pro Phe 

10 15 
Glu Gly Gly lie Cys Arg Arg 
30 

Glu Glu His Gin Leu Pro Pro 

45 

Glu Ser Ala Ala Ala Pro Gly 
60 

Ser Ser Ala Thr Arg Gly Arg 
75 . 80 

Arg Thr Thr Val Ala Tyr Val 
90 95 
Val Val Ala Glu Ser Glu Ala 
110 

Thr Val Gly Ala Thr Leu Glu 
125 



(13) 



#IB^1 0-93 



Thr Leu His Phe Gly Lys Leu 
130 135 
Arg Phe Tyr Asn Ala Asp lie 
145 150 
Arg Gin Pro Ser Leu Phe Tyr 
165 . 

Met Ala Asn Asn He lie Leu 
180 

Gin Ser Leu Lys Glu lie He 
195 

Asn Tyr Thr Phe Val Pro Tyr 
210 215 
Cys Cys Asp Ser Ser Phe Met 
225 230 
Asn Phe Glu Leu Leu Leu Gly 
245 

Phe He Gin Leu Leu Lys Val 

260 

Arg Glu Ser He Leu Asn Asp 
275 

Gly Lys Glu Leu Ala Ala Glu 
290 295 
Asn He Glu Val Leu Thr Ala 
305 310 
Tyr Arg Asp He Gin Asp Tyr 
325 

Leu Glu Lys Leu Pro Thr Phe 
340 

Phe His Tyr Ala Phe Ala Leu 

355 

Ala Lys Ala Leu Asp He Net 
370 375 
Val Ala Ser Asp Met Tyr Cys 
385 390 
Phe Leu Asp Ser Asn Phe Thr 
405 

Ser Trp Phe Lys Lys Ala Phe 
420 

He Asn Tyr Ala Val Leu Leu 

435 

Ser Phe Glu Leu Arg Lys Val 
450 455 
Lys Lys Gly Asn Leu Glu Lys 
465 470 
Phe Leu Gly Ala Ser Val Leu 
485 

Ala Ser Glu Lys Leu Phe Lys 
500 

Ser He Val Glu Thr He Leu 
515 



Asp Phe Gly Glu Thr Thr Val Leu Asp 
140 

Ala Val Val Glu Met Ser Asp Ala Phe 
155 160 
His Leu Gly Val Arg Glu Ser Phe Ser 

170 175 
Tyr Cys Asp Thr Asn Ser Asp Ser Leu 

185 190 
Cys Gin Lys Asn Thr Met Cys Thr Gly 
200 205 
Met He Thr Pro His Asn Lys Val Tyr 
220 

Lys Gly Leu Thr Glu Leu Met Gin Pro 
235 240 
Pro He Cys Leu Pro Leu Val Asp Arg 

250 255 
Ala Gin Ala Ser Ser Ser Gin Tyr Phe 

265 270 
He Arg Lys Ala Arg Asn Leu Tyr Thr 
280 285 
Leu Ala Arg He Arg Gin Arg Val Asp 
300 

Asp He Val lie Asn Leu Leu Leu Ser 
315 320 
Asp Ser He Val Lys Leu Val Glu Thr 

330 335 
Asp Leu Ala Ser His His His Val Lys 

345 350 
Asn Arg Arg Asn Leu Pro Gly Asp Arg 
360 365 
He Pro Met Val Gin Ser Glu Gly Gin 
380 

Leu Val Gly Arg He Tyr Lys Asp Met 
395 400 
Asp Thr Glu Ser Arg Asp His Gly Ala 

410 415 
Glu Ser Glu Pro Thr Leu Gin Ser Gly 

425 430 
Leu Ala Ala Gly His Gin Phe Glu Ser 
440 445 
Gly Val Lys Leu Ser Ser Leu Leu Gly 
460 

Leu Gin Ser Tyr Trp Glu Val Gly Phe 
475 480 
Ala Asn Asp His Met Arg Val He Gin 

490 495 
Leu Lys Thr Pro Ala Trp Tyr Leu Lys 

505 510 
He Tyr Lys His Phe Val Lys Leu Thr 
520 525 
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Thr Glu Gin 

530 
Phe Leu Val 
545 

Val Leu He 
He Asn Asn 

Pro Asp Asp 

595 

Val Arg Gly 

610 
Tyr Val Leu 

625 

Leu His Cys 

Lys Gly Arg 

Tyr Asp Tyr 
675 

Gly Thr Tyr 

690 
Arg He Ala 
705 

Pro Leu His 
He Val Gin 

Phe Met Glu 

755 

Lys Trp Gly 

770 
Lys Gin lie 
785 

His Arg Asp 
Val Leu Lys 
Asn Pro Cys 



Pro Val Ala Lys 
535 

Glu Ala Thr Lys 
550 

Leu Glu Pro Thr 
565 

Glu Val Glu Glu 
580 

Lys Lys Gly He 

Val Ser He Ser 
615 

His Asn Ser Asp 

630 

Lys Lys Phe Phe 
645 

Ser Thr Glu Glu 

660 

Glu Tyr Asp Glu 

Gly He Val Tyr 

695 

He Lys Glu He 
710 

Glu Glu He Ala 

725 

Tyr Leu Gly Ser 
740 

Gin Val Pro Gly 

Pro Leu Lys Asp 
775 

Leu Glu Gly Leu 
790 

He Lys Gly Asp 

805 

He Ser Asp Phe 
820 

Thr Glu Thr Phe 



Gin Glu Leu Val Asp Phe Trp Met Asp 
540 

Thr Asp Val Thr Val Val Arg Phe Pro 
555 560 
Lys He Tyr Gin Pro Ser Tyr Leu Ser 

570 575 
Lys Thr He Ser He Trp His Val Leu 

585 590 
His Glu Trp Asn Phe Ser Ala Ser Ser 
600 605 
Lys Phe Glu Glu Arg Cys Cys Phe Leu 
620 

Asp Phe Gin lie Tyr Phe Cys Thr Glu 
635 640 
Glu Met Val Asn Thr He Thr Glu Glu 

650 655 
Gly Asp Cys Glu Ser Asp Leu Leu Glu 

665 670 
Asn Gly Asp Arg Val Val Leu Gly Lys 
680 685 
Ala Gly Arg Asp Leu Ser Asn Gin Val 
700 

Pro Glu Arg Asp Ser Arg Tyr Ser Gin 
715 720 
Leu His Lys His Leu Lys His Lys Asn 

730 735 
Phe Ser Glu Asn Gly Phe He Lys lie 

745 750 
Gly Ser Leu Tyr Ala Leu Leu Arg Ser 
760 765 
Asn Glu Gin Thr He Gly Phe Tyr Thr 
780 

Lys Tyr Leu His Asp Asn Gin He Val 
795 800 
Asn Val Leu He Asn Thr Tyr Ser Gly 

810 815 
Gly Thr Ser Lys Arg Leu Ala Gly He 

825 830 
Thr Gly Thr Leu Gin Tyr Met Ala Pro 



835 840 845 

Glu He lie Asp Lys Gly Pro Arg Gly Tyr Gly Lys Ala Ala Asp He 

850 855 860 

Trp Ser Leu Gly Cys Thr He He Glu Met Ala Thr Gly Lys Pro Pro 
865 870 875 880 

Phe Tyr Glu Leu Gly Glu Pro Gin Ala Ala Met Phe Lys Val Gly Met 

885 890 895 

Phe Lys Val His Pro Glu He Pro Glu Ser Met Ser Ala Glu Ala Lys 

900 905 910 

Ala Phe lie Leu Lys Cys Phe Glu Pro Asp Pro Asp Lys Arg Ala Cys 
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915 920 925 

Ala Asn Asp Leu Leu Val Asp Glu Phe Leu Lys Val Ser Ser Lys Lys 

930 935 940 

Lys Lys Thr Gin Pro Lys Leu Ser Ala Leu Ser Ala Gly Ser Asn Ala 

945 950 955 960 

Glu Tyr Leu Arg Ser He Ser Leu Pro Val Pro Val Leu Val Glu Asp 

965 970 975 

Thr Ser Ser Ser Ser Glu Tyr Gly Ser Val Ser Pro Asp Thr Glu Leu 

980 985 990 

Lys Val Asp Pro Phe Ser Phe Lys Thr Arg Ala Lys Ser Cys Gly Glu 

995 1000 1005 

Arg Asp Val Lys Gly He Arg Thr Leu Phe Leu Gly He Pro Asp Glu 

1010 1015 1020 

Asn Phe Glu Asp His Ser Ala Pro Pro Ser Pro Glu Glu Lys Asp Ser 

1025 1030 1035 1040 

Gly Phe Phe Met Leu Arg Lys Asp Ser Glu Arg Arg Ala Thr Leu His 

1045 1050 1055 

Arg He Leu Thr Glu Asp Gin Asp Lys He Val Arg Asn Leu Met Glu 

1060 1065 1070 

Ser Leu Ala Gin Gly Ala Glu Glu Pro Lys Leu Lys Trp Glu His He 

1075 1080 1085 

Thr Thr Leu He Ala Ser Leu Arg Glu Phe Val Arg Ser Thr Asp Arg 

1090 1095 1100 

Lys lie He Ala Thr Thr Leu Ser Lys Leu Lys Leu Glu Leu Asp Phe 

1105 1110 1115 1120 

Asp Ser His Gly He Ser Gin Val Gin Val Val Leu Phe Gly Phe Gin 

1125 1130 1135 

Asp Ala Val Asn Lys Val Leu Arg Asn His Asn He Lys Pro His Trp 

1140 1145 1150 

Met Phe Ala Leu Asp Ser He He Arg Lys Ala Val Gin Thr Ala He 

1155 1160 1165 

Thr lie Leu Val Pro Glu Leu Arg Pro His Phe Ser Leu Ala Ser Glu 

1170 1175 1180 

Ser Asp Thr Ala Asp Gin Glu Asp Leu Asp Val Glu Asp Asp His Glu 

1185 1190 1195 1200 

Glu Gin Pro Ser Asn Gin Thr Val Arg Arg Pro Gin Ala Val He Glu 

1205 1210 1215 

Asp Ala Val Ala Thr Ser Gly Val Ser Thr Leu Ser Ser Thr Val Ser 

1220 1225 1230 

His Asp Ser Gin Ser Ala His Arg Ser Leu Asn Val. Gin Leu Gly Arg 

1235 1240 1245 

Met Lys He Glu Thr Asn Arg Leu Leu Glu Glu Leu Val Arg Lys Glu 

1250 1255 1260 

Lys Glu Leu Gin Ala Leu Leu His Arg Ala lie Glu Glu Lys Asp Gin 

1265 1270 1275 1280 

Glu lie Lys His Leu Lys Leu Lys Ser Gin Pro He Glu He Pro Glu 

1285 1290 1295 

Leu Pro Val Phe His Leu Asn Ser Ser Gly Thr Asn He Glu Asp Ser 



1300 



1305 



1310 
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Glu Leu Thr Asp Trp Leu Arg Val Asn Gly Ala Asp Glu Asp Thr He 

1315 1320 1325 

Ser Arg Phe Leu Ala Glu Asp Tyr Thr Leu Leu Asp Val Leu Tyr Tyr 

1330 1335 1340 

Val Thr Arg Asp Asp Leu Lys Cys Leu Arg Leu Arg Gly Gly Met Leu 
1345 1350 1355 1360 

Cys Thr Leu Trp Lys Ala lie lie Asp Phe Arg Asn Lys Gin Thr 
1365 1370 1375 

[0094] mmm^ : 2 hjKnSx-^ : 

nmcr>M$ : 4 5 3 3 micDim. cdna 

nm 

ACCOGGCTTC CCCACCCaT GTACTCTAAA CTaCCAGAG GGCGAGCGTG CGGCCACGGA 60 
GGCGCCGAGG AGGAGCGAGC GCCGCCGGGC AGCGGOGTGC CQCGGGGGA GAGGGCX5CCG 120 
GAGAGGAGGC GGCGGCGCGG CGGCGAGGGC GCGGCGCGCG ATGGCAGCTG aTAGCCCGG 180 
CGGGCGCGGA GCAGCCCCGA GQGTGGCTG GCCAGGCGGT GCGGCTGGGC GGGGGACGCC 240 
GCCGCCGTTG CTGCCCGGCC CGGAGAG ATG AGC ACG GAG GCG GAC GAG GGC ATC 294 

Met Ser Thr Glu Ala Asp Glu Gly He 
1 5 

ACT TTC TCT GTG CCA CCC TTC GGC CCC TCG GGC TTC TGC ACC ATC CCC 342 
Thr Phe Ser Val Pro Pro Phe Ala Pro Ser Gly Phe Cys Thr He Pro 
10 15 20 25 

GAG GGC GGC ATC TGC AGG AGG GGA GGA GCG GCG GOG GTG GGC GAG GGC 390 
Glu Gly Gly He Cys Arg Arg Gly Gly Ala Ala Ala Val Gly Glu Gly 

30 35 40 

GAG GAG CAC GAG GTG CCA CCG CCG CCG CCG GGC AGT TTC TGG AAC GTG 438 
Glu Glu His Gin Leu Pro Pro Pro Pro Pro Gly Ser Phe Trp Asn Val 

45 50 55 

GAG AGC GCC GQ GCC CCT GGC ATC GGT TGT CCG GOG GCC ACC TCC TCG 486 
Glu Ser Ala Ala Ala Pro Gly He Gly Cys Pro Ala Ala Thr Ser Ser 

60 65 70 

AGC AGT GCC ACC CGA GGC CGG GGC AGC TCT GTT GGC GGG GGC AGC OGA 534 
Ser Ser Ala Thr Arg Gly Arg Gly Ser Ser Val Gly Gly Gly Ser Arg 

75 80 85 

CGG ACC ACG GTG GCA TAT GTG ATC AAC GAA GCG AGC CAA GGG CAA CTG 582 
Arg Thr Thr Val Ala Tyr Val He Asn Glu Ala Ser Gin Gly Gin Leu 
90 95 100 105 

GTG GTG GCC GAG AGC GAG GCC CTG CAG AGC TTQ CGG GAG GCG TGC GAG 630 
Val Val Ala Glu Ser Glu Ala Leu Gin Ser Leu Arg Glu Ala Cys Glu 

110 115 120 

ACA GTG GGC GCC ACC CTG GAA ACC CTG CAT HT GGG AAA CTC GAC HT 678 
Thr Val Gly Ala Thr Leu Glu Thr Leu His Phe Gly Lys Leu Asp Phe 

125 130 135 

GGA GAA ACC ACC GTG CTG GAC CGC TTT TAC AAT GCA GAT ATT GCG GTG 726 
Gly Glu Thr Thr Val Leu Asp Arg Phe Tyr Asn Ala Asp He Ala Val 

140 145 150 

GTG GAG ATG AGC GAT GCC TTC CGG CAG CCG TCC TTG TTT TAC CAC CTT 774 
Val Glu Met Ser Asp Ala Phe Arg Gin Pro Ser Leu Phe Tyr His Leu 
155 160 165 
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GGG GTG AGA GAA AGT TTC AGC ATG GCC AAC AAC ATC ATC CTC TAG TGC 822 

Gly Val Arg Glu Ser Phe Ser Met Ala Asn Asn He He Leu Tyr Cys 

170 175 180 185 

GAT ACT AAC TOG GAC TCT CTG CAG TCA CTG AAG GAA ATC ATT TGC CAG 870 

Asp Thr Asn Ser Asp Ser Leu Gin Ser Leu Lys Glu lie He Cys Gin 

190 195 200 

AAG AAT ACT ATG TGC ACT GGG AAC TAC ACC TTT GTT CCT TAC ATG ATA 918 
Lys Asn Thr Met Cys Thr Gly Asn Tyr Thr Phe Val Pro Tyr Met He 

205 210 215 

ACT CCA CAT AAC AAA GTC TAC TGC TGT GAC AGC AGC TTC ATG AAG GGG 966 
Thr Pro His Asn Lys Val Tyr Cys Cys Asp Ser Ser Phe Met Lys Gly 

220 225 230 

TTG ACA GAG CTC ATG CAA CCG AAC TTC GAG CIG CH CTT GGA CCC ATC 1014 
Leu Thr Glu Leu Met Gin Pro Asn Phe Glu Leu Leu Leu Gly Pro He 

235 240 245 

TGC TTA CCT CTT GTG GAT CGT TTT ATT CAA QT TTG AAG GTG GCA CAA 1062 
Cys Leu Pro Leu Val Asp Arg Phe He Gin Leu Leu Lys Val Ala Gin 
250 255 260 265 

GCA AGT TCT AGC CAG TAC TTC CGG GAA TCT ATA CTC AAT GAC ATC AGG 1110 
Ala Ser Ser Ser Gin Tyr Phe Arg Glu Ser He Leu Asn Asp He Arg 

270 275 280 

AAA GCT CGT AAT TTA TAC ACT GGT AAA GAA TTG GCA GCT GAG TTG GCA 1158 
Lys Ala Arg Asn Leu Tyr Thr Gly Lys Glu Leu Ala Ala Glu Leu Ala 

285 290 295 

AGA ATT CGG CAG CGA GTA GAT AAT ATC GAA GTC TTG ACA GCA GAT ATT 1206 
Arg He Arg Gin Arg Val Asp Asn He Glu Val Leu Thr Ala Asp He 

300 305 310 

GTC ATA AAT CTG TTA QT TCC TAC AGA GAT ATC CAG GAC TAT GAT TCT 1254 
Val He Asn Leu Leu Leu Ser Tyr Arg Asp lie Gin Asp Tyr Asp Ser 

315 320 325 

ATT GTG AAG CTG GTA GAG AQ TTA GAA AAA CTG CCA ACC TTT GAT TTG 1302 
He Val Lys Leu Val Glu Thr Leu Glu Lys Leu Pro Thr Phe Asp Leu 
330 335 340 345 

GCC TCC CAT CAC CAT GTG AAG TTT CAT TAT GCA TH GCA CTG AAT AGG 1350 
Ala Ser His His His Val Lys Phe His Tyr Ala Phe Ala Leu Asn Arg 

350 355 360 

AGA AAT CTC CCT GGT GAC AGA GCA AAA GCT CTT GAT ATT ATG ATT CCC 1398 
Arg Asn Leu Pro Gly Asp Arg Ala Lys Ala Leu Asp He Met He Pro 

365 370 375 

ATG GTG CAA AGC GAA GGA CAA GTT GCT TCA GAT ATG TAT TGC CTA GTT 1446 
Met Val Gin Ser Glu Gly Gin Val Ala Ser Asp Met Tyr Cys Leu Val 

380 385 390 

GGT CGA ATC TAC AAA GAT ATG TTT TTG GAC TCT AAT TTC ACG GAC ACT 1494 
Gly Arg He Tyr Lys Asp Met Phe Leu Asp Ser Asn Phe Thr Asp Thr 

395 400 405 

GAA AGC AGA GAC CAT GGA GCT TCT TGG TTC AAA AAG GCA TTT GAA TCT 1542 
Glu Ser Arg Asp His Gly Ala Ser Trp Phe Lys Lys Ala Phe Glu Ser 
410 415 420 425 

GAG CCA ACA CTA CAG TCA GGA ATT AAT TAT GCG GTC CTC CTC CTG GCA 1590 
Glu Pro Thr Leu Gin Ser Gly He Asn Tyr Ala Val Leu Leu Leu Ala 



(18) 



i^iSTl 0-93 



GCT GGA 
Ala Gly 

AAG CTA 
Lys Leu 

AGC TAG 
Ser Tyr 
475 
GAC CAC 
Asp His 
490 

ACA CCA 
Thr Pro 

AAG CAT 
Lys His 

CTT GTG 
Leu Val 

GTT ACT 
Val Thr 
555 
TAT CAA 
Tyr Gin 

ATC TCT 
He Ser 

TGG AAT 
Trp Asn 

GAA GAA 
Glu Glu 

CAA ATC 
Gin He 
635 
GTG AAC 
Val Asn 
650 

TGT GAA 
Cys Glu 



CAC CAG 
His Gin 
445 
AGT AGT 
Ser Ser 
460 

TGG GAA 
Trp Glu 

ATG AGA 
Met Arg 

GCA TGG 
Ala Trp 

TTT GTG 
Phe Val 
525 
GAC TTT 
Asp Phe 
540 

GTG GTT 
Val Val 

CCT TCT 
Pro Ser 

ATT TGG 
He Trp 

TTT AGT 
Phe Ser 
605 
AGA TGC 
Arg Cys 
620 

TAT TTC 
Tyr Phe 

ACC ATT 
Thr lie 

AGT GAC 
Ser Asp 



GAC AGA 
Asp Arg 



GTC GTT 
Val Val 
685 

CGG GAC TTG AGC 



430 

TTT GAA TCT 
Phe Glu Ser 

CTT CTT GGT 
Leu Leu Gly 

GTT GGA TTT 
Val Gly Phe 
480 

GTC ATT CAA 
Val He Gin 

495 
TAC CTC AAG 
Tyr Leu Lys 
510 

AAA CTG ACC 
Lys Leu Thr 

TGG ATG GAT 
Trp Met Asp 

AGG TTT CCA 
Arg Phe Pro 

560 

TAT TTG TCT 
Tyr Leu Ser 

575 
CAC GTG CTT 
His Val Leu 
590 

GCC TCT TCT 
Ala Ser Ser 

TGC TTT CTT 
Cys Phe Leu 

TGT ACA GAA 
Cys Thr Glu 

640 

ACC GAA GAG 
Thr Glu Glu 

655 
TTG CTG GAG 
Leu Leu Glu 
670 

TTA GGA AAA 
Leu Gly Lys 



435 

TCC TTT GAG CTC 
Ser Phe Glu Leu 
450 

AAA AAG GGA AAC 
Lys Lys Gly Asn 

465 

TTT CTG GGG GCC 
Phe Leu Gly Ala 



GCA TCT 
Ala Ser 

TCT ATT 
Ser He 

ACA GAA 
Thr Glu 
530 
TTC CTG 
Phe Leu 
545 

GTA TTA 
Val Leu 

ATC AAC 
He Asn 

CCT GAT 
Pro Asp 

GTC AGG 
Val Arg 
610 
TAT GTG 
Tyr Val 
625 

CTT CAT 
Leu His 

AAG GGG 
Lys Gly 

TAT GAC 
Tyr Asp 



GAA AAG 
Glu Lys 
500 
GTA GAG 
Val Glu 
515 

CAG CCT 
Gin Pro 

GTC GAG 
Val Glu 

ATA TTA 
He Leu 

AAT GAA 
Asn Glu 
580 
GAC AAG 
Asp Lys 
595 

GGA GTG 
Gly Val 

CTT CAC 
Leu His 

TGT AAA 
Cys Lys 

AGA AGC 
Arg Ser 
660 
TAT GAA 
Tyr Glu 
675 

TAT GGG 
Tyr Gly 



CGG AAA 
Arg Lys 

TTG GAA 
Leu Glu 
470 
AGC GTC 
Ser Val 
485 

CTT TTT 
Leu Phe 

ACA ATT 
Thr He 

GTG GCC 
Val Ala 

GCC ACA 
Ala Thr 
550 
GAA CCA 
Glu Pro 
565 

GH GAG 
Val Glu 

AAA GGT 
Lys Gly 

ACT ATT 
Ser He 

AAT TCT 
Asn Ser 

630 
AAG TTT 
Lys Phe 

645 

ACA GAG 
Thr Glu 

TAT GAT 
Tyr Asp 



ATA GTC 
He Val 



GGC ACT 
Gly Thr 
690 

AAC CAA GTC AGA AH GCT ATT AAG GAA 



440 
GTT GGG GTG 
Val Gly Val 
455 

AAA CTC CAG . 
Lys Leu Gin 

CTA GCC AAT 
Leu Ala Asn 

AAA CTG AAG 
Lys Leu Lys 
505 

TTG ATA TAT 
Leu He Tyr 

520 
AAG CAA GAA 
Lys Gin Glu 
535 

AAG ACA GAT 
Lys Thr Asp 

ACC AAA ATC 
Thr Lys He 

GAA AAG ACA 
Glu Lys Thr 
585 

ATA CAT GAG 
He His Glu 

600 
TCT AAA TTT 
Ser Lys Phe 
615 

GAT GAT TTC 
Asp Asp Phe 

TTT GAG ATG 
Phe Glu Met 

GAA GGA GAC 
Glu Gly Asp 

665 

GAA AAT GGT 
Glu Asn Gly 

680 
TAC GCA GGT 
Tyr Ala Gly 
695 

ATC CCA GAG 



1638 



1686 



1734 



1782 



1830 



1878 



1926 



1974 



2022 



2070 



2118 



2166 



2214 



2262 



2310 



2358 
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Arg Asp 

AGA GAC 
Arg Asp 
715 
AAA CAC 
Lys His 
730 

GAG AAT 
Glu Asn 

CTT TAT 
Leu Tyr 

CAA ACA 
Gin Thr 

CrC CAT 
Leu His 
795 
TTG ATT 
Leu He 
810 

TCA AAG 
Ser Lys 

ACC CTC 
Thr Leu 

TAC GGA 
Tyr Gly 

ATG GCC 
Met Ala 
875 
GCT ATG 
Ala Met 
890 

TCC ATG 
Ser Met 

GAT CCT 
Asp Pro 

TTA AAA 
Leu Lys 

CTT TCA 
Leu Ser 
955 



Leu Ser Asn 
700 

AGC AGA TAC 
Ser Arg Tyr 

aG AAG CAC 
Leu Lys His 

GGT TTC ATT 
Gly Phe He 

750 

GCT CTC CTT 
Ala Leu Leu 

765 
ATT GGC TTT 
He Gly Phe 
780 

GAC AAT CAG 
Asp Asn Gin 

AAT ACC TAC 
Asn Thr Tyr 

AGG CTT Ga 
Arg Leu Ala 
830 

CAG TAT ATG 
Gin Tyr Met 

845 
AAA GCA GCA 
Lys Ala Ala 
860 

ACA GGA AAA 
Thr Gly Lys 

TTC AAG GTG 
Phe Lys Val 

TCT GCA GAG 
Ser Ala Glu 
910 

GAC AAG AGA 
Asp Lys Arg 

925 
GTT TCA AGC 
Val Ser Ser 
940 

GCT GGA TCA 
Ala Gly Ser 



Gin Val Arg He Ala He 
705 

CCC CTG CAT GAA 
Pro Leu His Glu 



TCT CAG 
Ser Gin 
720 
AAA AAT 
Lys Asn 
735 

AAA ATC 
Lys He 

CGT TCC 
Arg Ser 

TAT ACA 
Tyr Thr 

ATA GTT 
He Val 
800 
AGT GGT 
Ser Gly 
815 

GGC ATA 
Gly He 

GCA CCA 
Ala Pro 

GAC ATC 
Asp He 

CCC CCA 
Pro Pro 
880 
GGA ATG 
Gly Met 
895 

GCC AAG 
Ala Lys 

GCC TGT 
Ala Cys 

AAA AAG 
Lys Lys 

AAT GCA 
Asn Ala 
960 



ATT GTC 
He Val 

TTC ATG 
Phe Met 

AAA TGG 
Lys Trp 
770 
AAG CAA 
Lys Gin 
785 

CAC CGG 
His Arg 

GTT CTC 
Val Leu 

AAC CCC 
Asn Pro 

GAA ATA 
Glu He 
850 
TGG TQ 
Trp Ser 
865 

TTT TAT 
Phe Tyr 

TTT AAA 
Phe Lys 

GCA TTC 
Ala Phe 

GCT AAC 
Ala Asn 

930 
AAA AAG 
Lys Lys 

945 

GAA TAT 
Glu Tyr 



CAG TAT 
Gin Tyr 
740 
GAG CAG 
Glu Gin 
755 

GGT CCA 
Gly Pro 

ATA aG 
He Leu 

GAC ATA 
Asp He 

AAG ATC 
Lys He 
820 
TGT ACT 
Cys Thr 
835 

ATA GAT 
He Asp 

CTG GGC 
Leu Gly 

GAA aG 
Glu Leu 

GTC CAC 
Val His 
900 
ATA CTG 
He Leu 
915 

GAC TTG 
Asp Leu 

ACA CAA 
Thr Gin 

CTC AGG 
Leu Arg 



Lys Glu 
710 
GAA ATA 
Glu He 
725 

CTG GGC 
Leu Gly 

GTC CCT 
Val Pro 

TTA AAA 
Leu Lys 

GAA GGA 
Glu Gly 
790 
AAG GGT 
Lys Gly 
805 

Ta GAC 
Ser Asp 

GAA ACT 
Glu Thr 

AAA GGA 
Lys Gly 

TGT ACA 
Cys Thr 
870 
GGA GAA 
Gly Glu 
885 

Ca GAG 
Pro Glu 

AAA TGT 
Lys Cys 

CTT GTT 
Leu Val 

Ca AAG 
Pro Lys 
950 
ACT ATA 
Ser He 
965 



He Pro Glu 

GCA TTG CAT 
Ala Leu His 

Ta TTC AGT 
Ser Phe Ser 
745 

GGA GGA AGT 
Gly Gly Ser 

760 
GAC AAT GAG 
Asp Asn Glu 
775 

TTA AAA TAT 
Leu Lys Tyr 

GAC AAT GTG 
Asp Asn Val 

TTC GGA ACA 
Phe Gly Thr 
825 

TTT Aa GGT 
Phe Thr Gly 

840 
CCA AGA GGC 
Pro Arg Gly 
855 

ATC ATT GAA 
He He Glu 

CCA CAA GCA 
Pro Gin Ala 

ATC CCA GAG 
He Pro Glu 
905 

TTT GAA CCA 
Phe Glu Pro 

920 
GAT GAG TTT 
Asp Glu Phe 
935 

CTT TCA GCT 
Leu Ser Ala 

TCC TTG CCG 
Ser Leu Pro 
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2934 
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3030 
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3126 



3174 
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GTA CCT GTG CTG GTG GAG GAC ACC AGC AGC AGC AGT GAG TAG GGC TCA 3222 

Val Pro Val Leu Val Glu Asp Thr Ser Ser Ser Ser Glu Tyr Gly Ser 

970 975 980 985 

GTT TCA CCC GAC ACG GAG TTG AAA GTG GAC CCC TTC TCT TTC AAA ACA 3270 

Val Ser Pro Asp Thr Glu Leu Lys Val Asp Pro Phe Ser Phe Lys Thr 

990 995 1000 

AGA GCC AAG TCC TGC GGA GAA AGA GAT GTC AAG GGA ATT CGG ACA CTC 3318 
Arg Ala Lys Ser Cys Gly Glu Arg Asp Val Lys Gly He Arg Thr Leu 

1005 1010 1015 

HT TTG GGC ATT CCA GAT GAG AAT TTT GAA GAT CAC AGT GCl CCT CCT 3366 
Phe Leu Gly He Pro Asp Glu Asn Phe Glu Asp His Ser Ala Pro Pro 

1020 1025 1030 

TCC CCT GAA GAA AAA GAT TCT GGA TTC TTC ATG CTG AGG AAG GAC AGT 3414 
Ser Pro Glu Glu Lys Asp Ser Gly Phe Phe Met Leu Arg Lys Asp Ser 

1035 1040 1045 

GAG AGG CGA GCT ACC CTT CAC AGG ATC CTG ACG GAA GAC CAA GAC AAA 3462 
Glu Arg Arg Ala Thr Leu His Arg He Leu Thr Glu Asp Gin Asp Lys 
1050 1055 1060 1065 

ATT GTG AGA AAC CTA ATG GAA TCT TTA GCT CAG GGG GCT GAA GAA CCG 3510 
He Val Arg Asn Leu Met Glu Ser Leu Ala Gin Gly Ala Glu Glu Pro 

1070 1075 1080 

AAA aA AAA TGG GAA CAC ATC ACA ACC CTC ATT GCA AGC CTC AGA GAA 3558 
Lys Leu Lys Trp Glu His He Thr Thr Leu He Ala Ser Leu Arg Glu 

1085 1090 1095 

TTT GTG AGA TCC ACT GAC CGA AAA ATC ATA GCC ACC ACA CT GTCA AAG 3606 
Phe Val Arg Ser Thr Asp Arg Lys He He Ala Thr Thr Leu Ser Lys 

1100 1105 1110 

CTG AAA m GAG QG GAC TTC GAC AGC CAT GGC AH AGC CAA GTC CAG 3654 
Leu Lys Leu Glu Leu Asp Phe Asp Ser His Gly lie Ser Gin Val Gin 

1115 1120 1125 

GTG GTA aC TTT GGT TTT CAA GAT GCT GTC AAT AAA GTT CH CGG AAT 3702 
Val Val Leu Phe Gly Phe Gin Asp Ala Val Asn Lys Val Leu Arg Asn 
1130 1135 1140 1145 

CAT AAC ATC AAG CCG CAC TGG ATG TTT GCC TTA GAC AGT ATC ATT CGG 3750 
His Asn He Lys Pro His Trp Met Phe Ala Leu Asp Ser He He Arg 

1150 1155 1160 

AAG GCG GTA CAG ACA GCC ATT ACC ATC CTG GTT CCA GAA CTA AGG CCA 3798 
Lys Ala Val Gin Thr Ala He Thr He Leu Val Pro Glu Leu Arg Pro 

1165 1170 1175 

CAT TTC AGC CTT GCA TCT GAG AGT GAT ACT GCT GAT CAA GAA GAC TTG 3846 
His Phe Ser Leu Ala Ser Glu Ser Asp Thr Ala Asp Gin Glu Asp Leu 

1180 .1185 1190 

GAT GTA GAA GAT GAC CAT GAG GAA CAG CCT TCA AAT CAA ACT GTC CGA 3894 
Asp Val Glu Asp Asp His Glu Glu Gin Pro Ser Asn Gin Thr Val Arg 

1195 1200 1205 

AGA Ca CAG GCT GTC ATT GAA GAT GCT GTG GCT ACC TCA GGC GTG AGC 3942 
Arg Pro Gin Ala Val He Glu Asp Ala Val Ala Thr Ser Gly Val Ser 
1210 1215 1220 1225 

ACG CTC AGT TCT ACT GTG TCT CAT GAT TCC CAG AGT GCT CAC CGG TCA 3990 
Thr Leu Ser Ser Thr Val Ser His Asp Ser Gin Ser Ala His Arg Ser 
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1230 1235 1240 

CTG AAT GTA CAG CTT GGA AGG ATG AAA ATA GAA ACC AAT AGA HA QG 
Leu Asn Val Gin Leu Gly Arg Met Lys He Glu Thr Asn Arg Leu Leu 

1245 1250 1255 

GAA GAA TTG GTT CGG AAA GAG AAA GAA TTA CAA GCA CTC CTT CAT GGA 
Glu Glu Leu Val Arg Lys Glu Lys Glu Leu Gin Ala Leu Leu His Arg 

1260 1265 1270 

GCT ATT GAA GAA AAA GAG CAA GAA ATT AAA CAC CTG AAG CH AAG TCC 
Ala lie Glu Glu Lys Asp Gin Glu lie Lys His Leu Lys Leu Lys Ser 

1275 1280 1285 

CAA CCC ATA GAA ATT CCT GAA TTG CCT GTA TTT CAT CTA AAT TCT TCT 
Gin Pro lie Glu He Pro Glu Leu Pro Val Phe His Leu Asn Ser Ser 
1290 1295 1300 1305 

GGC ACA AAT ATT GAA GAT TQ GAA CTT ACC GAG TGG QG AGA GTG AAT 
Gly Thr Asn He Glu Asp Ser Glu Lea Thr Asp Trp Leu Arg Val Asn 

1310 1315 1320 

GGA GCT GAT GAA GAC ACT ATA AGC CGG TTT TTG GCT GAA GAT TAT ACA 
Gly Ala Asp Glu Asp Thr He Ser Arg Phe Leu Ala Glu Asp Tyr Thr 

1325 1330 1335 

CTA TTG GAT GTT CTC TAC TAT GTT ACA CGT GAT GAC TTA AAA TGC TTG 
Leu Leu Asp Val Leu Tyr Tyr Val Thr Arg Asp Asp Leu Lys Cys Leu 

1340 1345 1350 

AGA CTA AGG GGA GGG ATG CTG TGC ACA CTG TGG AAG GCT ATC ATT GAC 
Arg Leu Arg Gly Gly Met Leu Cys Thr Leu Trp Lys Ala He He Asp 

B55 1360 1365 

TTT CGA AAC AAA CAG ACT TGACTGTTGC TCAATCTAAT CTTCGATGGA AATTCTAA 
Phe Arg Asn Lys Gin Thr 
1370 1375 

AAATTAATAC AGAGCTGATC TTCTTGGGGG TGGGAAAATC GAAGGGAGAG GAGAAAGGCG 
CTGCACTTTA AATCCAGTAT TTGTTTACTC ATGTTAAAAA AAA 



4038 



4086 



4134 
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mi] thASKifojt^rayKise^iJSrs^L^iaT- 

X'^Lfz. T^yM^<^«^mt. A : A 1 a. C : C 
ys. D:Asp. E:Glu, F:Phe, G:G1 
y.H:His. I:IIe.K:Lys,L:Le 
u.M:Met. N:Asn. P:Pro, Q:G1 
n. R:Arg. S:Ser. T:Thr, V:Va 
K W:Trp, YiTyr-C^-S. 

[03] ASKl<0ffliSfe}i-^li5r*U^RNArn-y h 
(m^mW!^) Xthh. Heart: .^^^ B r a i 
nrSa. Placenta: flSM. L u n g : Li 
V e r : BFJi. Skeletal Muscle: l-IS 
Kidney : ^Jg. Pancreas : PiK. S 



p 1 e e n : I?®. Thymu s : Mt. P r o s t a 
t e : lirSlffil, Testis: O v e r y : IP 

Smal 1 Intestine: /hM, Colo 
n : Leukocyte : Qlfiiyc, 

[^4] KSY.\mBF!--^W^^^fz^ (A SKI, A 
SKI (K709R) > ^fc{il&3l§-^>5r*^-,/i (vect 
or) ^«^^TM2 5 7-H10*W (rJor:-?^ 

ji^) (±^comm(r>^n) -c^s. i . 5 

My;l/'b'h-/l^ (sorbitol ) #ltT47t{i^N#^ETtCt5 
[135] yi^'Ti^XCOASKHZji^MAPKKtiJiX/ 

MAPKo-sis-fts-s^Lit^ {mm.m¥M) x-h 

Lfz. A s K 1 <7m^mzx:^^')—i£'S\t<r>mmm 

^<7y^i^mT$>i>, iH-mi^u^fi.hy (koa) 

X'h^. 

me] •<yfc'hDT'<50ASKltCj;^MAPKKtfOvS 
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m<7)^^-^~hifmmmm (mock ppt) tti 

{ifilASKltailfllJf (ASK 1 PPt ) T'^&Stfc^t 
tl. ^m-^i^ttzli^^vyr-mm. (buffer) 
2:H i s-MAPKK. His-SEKl,His-M 
KKS^JtfiH i s-MAPKK6iO#S:T ( + ) tt: 
ii^m^T (-) T--f V=Sf jL^-hLJt^, -?-fL-f^lc7) 
MAPKKCO^-^*— fe'S-ttSr. MAPKKi^tiGST- 
^-t^-^^yff^^^MAPKir^bVX. SEKl. 
MKK3i3J:tXMAPKK6t(iH i s-^i—^ - 
;<yT-^'yMPK2^SWfc t-CaS^L^t. ^Ktf TKN 
-MAPKj tS, GST-^:?-— fe'- ^-;^r-r -f ^MAP 
K$r, rKN-MPK2j a. H i s-dj^'^-- fe'- 

[137] ^M&^iZhyy:^y h (transfection) L 
;tMv 1 Lu«T-C^ASK 1:BJ:IXASK 1 (K7 0 
9R) <OZnC 1 2 fic^^WJarfeSSr^tTt^ («»* 

3ltL:ASKl. fijtLiASKl (K709R), mUS 
[09] ZnC 1 2^^fc:J:-&ffl**jc#e«>^rASK 1^^ 

wt^^ao^ ( ±g) A s K 1 tfovstt-fk ( ra ) 2: 

tfc^* («mi*Sj?*) T-^)!. , r n o - I P J 

[01 0] ASKlfic#W=5:rti£tt<0SAPK (±a) 
fcj:t/fp3 8 (T©) iOvSlt^tSr^Lst^m («^a» 
^*) P 54t3j;t;fp4 6 SAPK (±©) 

fcJ:l^ATF2 (TS) cofiati. ^(HtSXlf^^T 

[01 1] ft^'SrSBJiacOJ^ffiSrCifflMmMTISItfiK 
:kmTmmLti^M (^m<r>jm<ri'^) X'ht. as 

%FBS$-^tfMEM^ji(ti-C% lOOAtM ZnCl 



2 #?£Ti:^:Ji^^4TT'2 6i*^iS«L;t. m6<J^ 

(^!||IC7)?^®<^^«) -CJ)-!.. (TS)WS:FBSS: 
•i-^^rViMEMtgtWC. 10 0/tM ZnCl2^flE 
T4/c(i#^^TT-2 5l^^tS«L5t. -ec7)f^. TUN 

[0121 ASKific^=5:DNABr;^-fl:S-5^L;Ci;5* 

[0131 «^^«tc:ti{t'I.TNF«tJ;|)ASK 1 
^OvSWtOI^S^^^^LitS-r*-*. {±.m ASK 
l$:h7>-X7i^'ht3tMv 1 LumtiottSAS 
K l-S1t^fit^fflJt<lT-*L/S, ^*{i^J'^'5:< i: t 5® 

mffiHSrS^LTV^S. (TS) ASKlS:h7VX7x 
bLi^^Mv 1 Lu«B&. ASK 1 S:h7yx:7x:?' h 
tT V -^^e-V ^ 2 9 3 Mfc i U= A 6 7 3 «fflMC t3 fti. T N 
FatiSASKlMttO^OSii (mi n :^) Sr* 

[0141 T N F a (5Dfflifi!c#6tj^ A S K 1 COigft^tfr 
^ L^:0Tfe . A S K 1 vSttofflti^i^fflT'* Ltz . 
ifeSiiil'-^: < 1 1 5 llIfi^*tiiL^^*>^>OT*^-C*) 

I.. X5- • ^'^-fiMiiiillSrSiLTV*!.. 

[0151 r^f-y-v'-f i/yD:ff:jtT*:t{i#ff^£T 

(none) -CTNF-oT'JiM (Stimulation ) t/>:2 9 
3*fflMci3ttl.DNABf>ltfl:**. ASKl (K709 
R) <7)h5v:^:7xi?i^3 y (Transfection) {,ZSir>X 

[016] TN F- a TJiJSt (Stimulation ) L/iJurr 
kat T jfflHatCtJftS D ^Am^xitilK ASKl ( K 7 0 

9R) cryYyyxy sL^i^^y (Transfection) i,zXr> 

xmm^ixh:.hi7fiLtcmmkwm^xhh. m^. 
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MSTEADEGITFSVPPFAPSGFCTIPEGGICRRGGAI^VGEGEEHQLPPPPPGSFWNVESA 50 
' > ' clona/20 

AAPGIGCPAATSSSSATRGRGSSVGGGSRRTTVAYVTNEASQGQLWAESEALQSLREAC 120 
EWGAT]^ETLHFGKLDFGET1VLDRFYN2\DIAVVEMSDAFRQPSLFYHLGWESFSMAN^ 18 0 
IIL»YCDTNSDSLQSLKEIICQK^mlCTGNYTFVPYMITPHNKVYCXDSSFMKGL^ '240 
NFELLLGPICLPLVDRFlQL/LKVAQASSSQYFRESILNDrRKARNLYTGKELAAELARIR 300 
QRVDNIEVLTADI VINIjLLS YRDIQDYDSIVKLVETLEKLPTFDIiASHHHVKFHYAFALN 3 60 
RRNLPGDRAKALDIJlIPMVQSEG^yASDl^CLVGRlYKDMFDDSOT 420 
KAFESEPTLQSG IKTyAVIiIjLAAGHQFESS FELRia/GVXLSSLLGKKGNLEKLQSYT^VGF 4 80 
FLGASVLAWDHMRVaQASEKLFKLKTPAWYLKSIVETILrj^KHEyKLTTEQPV^ 540 
FWMDFLVEATKTDVTVVRFPVLILEPTKIYQPSYLSINNEVEEKTISIWHVLPDDKKGIH 600 
EWNFS AS SVRG VSISKFEBRGCFLYVLHNSDDFQIYFCTELHCKKFFEMVNTI'TEEKGRS 660 
TEEGDCESDLLEYDYEYDENGDRVVIiGKOCTGIVYAOIUDLSNQVRIAIKEIPEiaJSRYSQ 720 
PLHEEIAIjHKHLKHKNXVQYr.GSrSENGFIKIFMEQVPGGSIiyAIiLRSKWGPI«KDNEQTI 7 80 
GFYTKQII.EGI.KYI.HDNQrraRDrKGDl!irVIilWTYSGVT:jK 3 40 

GTLQYMAFKIIDKGPRGYGKAMIWSriGCTIXEI^TGKPFrYBIiGEPQAAMFKV^^ 900 
PEIPESMSAjEAKAFILKCFEPDPDFMCAlTOLLVDEFU^ 360 
EYLRSISLPVPVLVEDTSSSSEYGSVSPDTELKVDPFSFKTRAKSCGERDVKGrRTLFLG 1020 
IPDENFEDHSAPPSPEBKDSGFFMLRKDSERRATLHRIIiTEDQDKIVRNLMESLAQGAEE lOflO 
PKLKWBHITTLI ASbREFVRSTDRKlIATTLSKLKLELDFDSHGISQVQVVLFGFQDAVN 1140 
KVl.RtmWIKPHWMFAliDSIIRKAVQTAITILVPELRPHFSLASESOTADQE^ 1200 
EQPSNQTVRRPQAVIEDAVATSGVSTLSSTVSHDSQSAHRSLNVQLGRMKIETNRLLEEL 12 6 0 
VRKEKELQALLHRAIEEKDQEIKHLKLKSQPIEIPELPVFHLNSSGTNIEDSELTDWLRV 1320 
NG ADEDTISRFL.AEDYTLLDVLYYVTRDDLKCLRLRGGMLCTLWKAI IDFRWKQ^ 1375 
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)J FADED TEXT OR DRAWmG 

□ BLURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 



' ^ REFERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: : 

IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem MaUbox. 



BEST AVAILABLE IMAGES 





LINES OR MARKS ON ORIGINAL DOCUMENT 



